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V ON l^.MTE'S discovery of the diffrac- 
tion of X-rav.s hy cry.stals effectively 
jirovided .science witli a new eye with 
which to see the ultimate arrangement of 
the nuclei and electrons of .solid matter. It 
is true that X-ray analysis docs not show 
atoms and electrons to the eye in the way 
that a microscope does; tlie process of in- 
tcriiretation is more comiilicated, Imt it is 
essentially analogous. In an ordinary op- 
tical in.strument the interference of rays 
from luminous jioints is used to liuild up 
the optical image by means of a lens system. 
In X-ray analysis the interference pattern is 
taken and interpreted mathematically in- 
stead of optically to give the nature of the 
object observed, so that it is just one step 
farther removed from our inherited mech- 
anism for appreciating the external world. 

Now we have had this new eye only sev- 
enteen years, and although it has shown 
many marvellous things and enabled us to 
build for the first time a picture of the inti- 
mate structure of solid matter, we cannot 
believe that it has more than begun to be 
used. Many more important discoveries are 
bound to follow from it, and it has still to 
find its place as an essential instrument in 
every branch of scientific research. The ob- 
ject of this article is to point out what can 
already be seen of its possibilities and how it 
is likely to affect science in the near future. 


TIIK TlIKniC I'OUMS 01' INFORMATION FROM 
X-RAY DIFFRACTION 

Apart from the knowledge given on the 
nature of X-rays — which was of such criti- 
cal importance in the discovery of atomic 
numbers and in the verification of Bohr’s 
c|uantum theory of radiation — the diffrac- 
tion of X-rays by crystals yields informa- 
tion about three grades of fine structure of 
matter. Ultimately the diffraction of X- 
rays is due to the interaction of the radia- 
tion with the electrons in the atoms of mat- 
ter, and so the deepest information it can 
give-is on the position of the electrons in the 
individual atoms, or, more correctly, infor- 
mation as to the aA'^erage distribution of den- 
sity of negative electricity. Here it is most 
closely related to pure physics and leads to 
the possibility of the complete description of 
the state of any piece of matter. But with- 
out going nearly so deepl}^ X-rays can show 
the position of the maxima of electrical 
densit)', that is, the position of each kind of 
atom, in a regular crystalline structure. It 
is in this field that the chief work of X-ray 
crystallography has been done. It is faced 
with the extensive problem of determining 
all the different possible types of atomic ar- 
rangement in solid substances, which has 
such a clear bearing on chemistry. Besides 
these two types of information, the diffrac- 
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tion patterns of crystals may be used as in 
ordinary crystallography to fix the nature 
and orientation of the minute crystals which 
go to build up common substances, with the 
advantage that there is no limitation to the 
substances which can be examined in this 
wav, and a means is provided for analj^zing 
all the textures of natural and artificial 
products. This is the type of information 
which links X-ray crystallography to biol- 
og)^ on the one hand and technology on the 
other. The three types of information are 
not independent; strictly, the physical de- 
scription underlies the others, but pending 
such complete description they have their 
immediate uses and we will treat their scope 
and possibilities separately. 

X-KAY DIFFRACTION AND ATOMIC PHYSICS 

So far as we know, the determination of 
the quantum numbers of ever)^ electron, 
which includes the allocation of that elec- 
tron to a particular atom or group of atoms, 
gives the most complete picture of the state 
of matter that is available to us. Up to the 
present this complete description has been 
confined to single atoms in gases, to simple 
molecules, and to ionic crystals of simple 
types, such as the sodium chloride type, and 
here evidence from X-ray diffraction cannot 
stand alone but must be combined with the 
deductions of theoretical physics and the 
data of spectra in the ultra-violet, visible, 
and infra-red fields. What the X-rays give 
are the so-called F curves, which are meas- 
ures of the internal interference of electrons 
in the same atom, and from which the ra- 
dial distribution of the electricity in the 
atom can be calculated and used to check 
deductions made from other grounds. Un- 
fortunately, X-rays are least sensitive to va- 
riations in the outer regions of the atom, 
which are the most important for the opti- 
cal, magnetic, and chemical properties of the 
substance. But the exact determination of 


F curves is only beginning and it would be 
unwise to put any limitations on their 
possibilities. The great advantage the 
X-ray methods of examination have against 
the spectral is that they give information as 
to the ground or lowest energy states of the 
atoms, whereas the other methods neces- 
sarily deal with excited atoms and only in- 
ferentially with atoms in their normal state. 
This is particularly important in the case of 
metals where the state of a metal examined 
spectrally may be very different from what 
it is in the solid.^ 

STRUCTURAL CRYSTALLOGRAPHY 

The determination of atomic positions in 
crystals is rightly considered the chief func- 
tion of X-ray crystallography. The meth- 
ods for doing this have been gradually per- 
fected, particularly through the work of 
W. H. Bragg and his school, until they can 
deal satisfactorily with crystals of low sym- 
metry and with a number of different atoms. 
The chief difficulty has been that all deter- 
minations of atomic positions must be in- 
direct. It has, up until now, proved impos- 
sible to determine atomic positions by direct 
calculation from the intensities of diffracted 
beams of X-rays. The inverse process is, 
however, straightforward : from a known 
distribution of atoms it is possible to cal- 
culate exactly these intensities, and the prob- 
lem reduces itself to finding by any means 
whatever a plausible structure and then 
establishing it accuratel)? by means of nu- 
merical correspondences between observed 
and calculated intensities. Thus it happens 
that, although it is quite possible that the 
structure of an examined crystal cannot be 
determined at all, its determination, when it 
is carried out with sufficient care, can be 
relied on to give the exact positions of the 
atoms. 

iFor instance, Pd has a spectra! S state, which, if pre- 
served in the metsl, would render it diamagnetic, wnereas 
it is in fact paramagnetic. 
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Tin-: iMroKTAN'ci: ok crystal structurk 

TO IMIVSICS 

V'crv naUirnlly the detennination of a 
s,n'eal number of struclures lias had lo be 
carried out before their full importance to 
the jihysicist and chemist could he realized. 
To tile physicist wlio is concerned with 
studyiiiff in detail the properties of a .single 
substance, the relative jinsitions of the 
atomic centers — which we designate as the 
structure — is important as the basic frame- 
work for any deduction of properties. It is 
not complete: that would require a descrip- 
tion of the electrons and their quantum 
numbers themselves, but it is the minimum 
basis which must find a place in every for- 
mula e.vpressiiig a physical property of the 
substance. The properties of substances 
may be divided into three types: those inde- 
pendent of structure, because they depend 
only on the properties of the individual at- 
oms, such as the absorptii'c power for X- 
rays; those which depend on structure but 
are chiefly concerned with the immediate 
neighborhood of atoms in the structure, 
such as density, elastic constants, optical 
and magnetic properties, etc., and those 
which depend on the perfection or imper- 
fection of the crystalline nature of the sub- 
stance, such as plastic deformation, electri- 
cal conductivity, etc. It is the second 
group of properties that the structure deter- 
mined by X-rays has been most useful in 
elucidating, but the third group has also 
yielded not so much to the X-ray determi- 
nation of structure as to the determination 
of texture, which will be dealt with later. 

CRYSTAL CHEMISTRY 

But the importance of crystal structures 
to the chemist is far greater than to the 
physicist. So far, chemistry has been essen- 
tially a science dealing with the gaseous and. 


in [lart, the liipiid slates of matter. In or- 
der to know anything at all about the na- 
ture of a solid the chemists had to decom- 
pose it into a liquid or a gaseous phase and 
infer from its behavior what its original 
state was. X-rays have given a means for 
the first time of determining the actual state 
of chemical combination in solids. The in- 
formation they provide can now be used to 
build up a complete chemistry, in which the 
world of old chemistry is seen to occupy but 
one place in the general classification. So 
far, this is onI\' a possibility: chemistry has 
yet to be re-written on the basis of struc- 
tural evidence. 

In the chemical examination of sub- 
stances the first stage was the determination 
of the actual numerical proportions of the 
different atoms composing them; then, from 
the existence of isomers, there came grad- 
ually to be built up by inference the more 
elaborate structural formula:. What the 
X-rays have done is to move the structural 
formulre from the plane of hypothesis to 
that of measurement. So far, the function 
of X-rays and orthodox chemical methods 
have been roughly complementary. In the 
inorganic realm, and particularly in the met- 
als and silicates, the comparative stability 
of the structures rendered the chemical 
analysis of them very difficult,® but X-rays, 
through the adA’^antages of their good crys- 
tallization and the heaiy atoms they contain, 
have been able to unravel their structures 
and reduce them to order. On the other 
hand, in organic chemistry with its separate 
molecules, its great possibilities of transfor- 
mation, and the liquid state of so many of 
its compounds, chemistry had the first ad- 
vantage, and so far X-ray work has been 
needed for the most part only to confirm the 
validity of the chemical formulpe of the 
molecules and to give the extra information 
of how they are attached together. But it 


2At any rate, so far as structural formulas were concerned. 
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„ tliprp We have here a 

Sni’tt 'vly of aclmlly measuring relative 
definite 7 . f atoms apart, and 

Ct:;col.eSy expect ..rat not only w„. 

X rays be used more and more to determine 
i S ral fornrute, but no s.ructura for- 
^die will be accepted unless its validity has 
been attested by X-rays. The peculiar ad- 
vantage the X-ray structures have over the 
formulae of the chemists is that being metri- 
1 they give the possibility of explaining 
te properties of a substance quantitatively 
from its structure. This knits the physics 
and chemistry of substances closely together 
and points the way to the inverse process of 
being able— given certain properties— to 
predict and then to synthesize the substance 
that will have them. 

So far, however, it is for systematic 
chemistry that X-ray methods have been 
most valuable. Of the immense variety of 
substances, the great majority — and all the 
most complex substances — are solid at or- 
^ dinary temperatures, and though every liq- 
uid or gas has a corresponding solid phase, 
the reverse is by no means the case. Conse- 
quently the classification of solid substances 
covers nearly all the field of chemistry. The 
classification of solids as it stands at present 
is based on the older chemistry, on the re- 
sults of crystal analysis, and on quantum 
mechanics in roughly equal proportions. 
The three fundamental ideas are the knowl- 
edge of the types of interatomic binding 
forces and the concepts of co-ordination 
and atomic diameter. The latter two were 
in the first place chemical ideas, but were 
given a precise form through X-ray crystal- 
lography, particularly through the work of 
the Braggs, Goldschmidt, and Pauling. 
Alone, they would furnish the basis for a 
formal geometrical classification. But for 
a natural classification, one which would 
group together substances according to their 
physical and chemical properties, it is neces- 
sary to invoke the nature of forces between 


atoms. These forces, metallic, homopolar, 
ionic and Van der Waals, derive from the 
old valences of the chemists and the forces 
of cohesion of the physicists, but only 
through quantum mechanics have they re- 
ceived a rational explanation in terms of 
electronic structure. The new system of 
classification depends on an intricate blend- 
ing of these ideas. W e first divide crystals 
into the general physical types, metallic, 
homopolar, adamantine, ionic, and molecu- 
lar, according to the type of the chief force 
binding the crystal units together, the units 
being simple atoms or complex mole- 
cules or ions themselves held together by 
other forces. Inside this, the crystals fall 
into divisions on geometrical grounds based 
on their co-ordination, atomic diameters, 
etc., a process of classification of which, 
owing to the small number of substances ex- 
amined, only the general lines can be seen. 
It is worth while examining the leading 
physical types to see how much of our 
knowledge of them is due to the study of 
their structure and how much information 
we may expect from it in the future. 

THE N'ATURE OF THE METALLIC STATE 

It is astonishing, considering their simpli- 
city and the extent to which they have been 
studied, how little was known up to a few 
years ago of the inner nature or even of the 
chemical composition of metals and their 
alloys. Thermal and micrographic analysis 
had enabled the equilibrium diagram to be 
determined for a number of systems, but 
what each phase in the diagram stood for, 
the meaning of the various compounds and 
solid solutions which seemed to have no re- 
lation at all with the ordinary laws of chem- 
istry, was completely obscure. So also was 
the relation of the composition of metals to 
their physical properties. With the X-rays 
came a new era in the study of metals. In 
a single paper Hull determined the structure 
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of nearly all the coinmoii metals and showed 
the exlrcinely simple way in which their 
atoms were fitted together in a close pack- 
ing, which was afterwards to prove the 
characteristic structure properly of metals. 
Since then, the field of alloys has also yield- 
ed its secrets. Vavy consiilerable W(jrk has 
l)een done on pure metals, alloys, and alloy 
systems, particularly by Westgren and his 
school. The characteristic of a phase in the 
ecpiilihrium diagram is seen to he a certain 
crystal structure and not in the ordinary 
sense a chemical compound. Its comj)Osi- 
lion may not he fixed, because. o^Ying to the 
extremely generalized attraction between 
metal atoms, any atom may be replaced by 
another (within certain limits of size and 
electronic configuration) without a change 
in the crystal structure. This is what gives 
intermctallic compounds a peculiar indefi- 
nitcncss of chemical composition, while pre- 
serving fairly constant the physical proper- 
ties which depend primarily on^ the crystal 
structure. At the moment, the laws of chem- 
ical combination of metals are just begin- 
ning to be found out and seem to depend 
more on geometrical and spatial considera- 
tions than on the chemical properties in the 
ordinary sense of the atoms concerned. 
This appears quite reasonable when we be- 
gin to see that what we are dealing with in 
the metal is not the atom as wc see it in 
chemical compounds, stripped of its outer 
electrons as the ion, or sharing them with 
another in homopolar binding, but still hold- 
ing them as an insecure outer shell, responsi- 
ble at the same time for the mechanical co- 
hesion of the similar atoms and for the elec- 
trical conductivity which can occur when 
they interchange electrons.® 

But all this is only one side of what X- 
rays have done and promise to do for the 
study of metals. The mechanical proper- 

3This seems to hold for true metals, iron, copper* etc., 
and their alloys with each other, but in case of alloys of 
Uie tin or antimony groups, etc., there seems some evidence 
for homopolar bonds and even for ions. 


tics of metals are of overwhelming technical 
importance and considerable theoretical in- 
terest, and X-rays have for the first time en- 
abled us to see what is going on in a metal 
subjected to mechanical stress. Tiic problem 
was a very comjdcx one, and it was seen that 
the first simplification required was to deal, 
not with a confused mass of small crystals, 
but with single crystals, the manufacture of 
which was largely a by-product of X-ray 
methods. In single crystals the process of 
hardening by working or by alloying with 
small quantities of foreign metals has been 
followed simultaneously mechanically and 
by X-rays, the particular glide planes of the 
clififerent metallic lattices and their differ- 
ences of behavior have been experimentally 
mapped out, but the greater part of the task 
— the devising of an adequate theory based 
on fundamental physical concepts — has yet 
to be developed. The inspiration for it must 
come from tlic wave mechanics, but at every 
point X-ray analysis will be required to 
check it. Once we have suggested a theory, 
or even an approach to it, metallurgy will 
cease to be what it has alwa3’’S been in the 
past — a thoroughly empirical science requir- 
ing an enormous amount of haphazard ex- 
perimentation to find a single valuable tech- 
nical process — and become a branch of 
physics, having the practical advantage of 
being able to reveal, by means of calculations, 
the exact composition and treatment re- 
quired to make an alloy having any desired 
properties. 

ADAMANTINE COMEOUNDS 

Closely related to metals and forming the 
bridge between them and ionic chemical 
compounds are the compounds called ada- 
mantine or homopolar, which occur in na- 
ture chiefly as the ores of metals, and in 
industry as slags. Of these compounds of 
‘metals with atoms of the carbon, phos- 
phorus, and sulphur groups, the chief bind- 
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ing forces are homopolar, the whole crystal 
forming one large molecule. As in the case 
of metals, their chemistry was very obscure, 
as the compounds were indefinite in compo- 
sition and no ordinary valence relations 
seemed to hold. The X-ray study of this 
group has not yet proceeded very far, but 
already it seems to show that the compounds 
are reducible to a few leading types. Of 
these, the chief is the diamond — zinc blende 
structure — in which every atom is bound to 
four neighbors by homopolar bonds. This 
is the basis of the structure of a large num- 
ber of sulphides, carbides, etc., containing a 
roughly equal number of metallic and non- 
metallic atoms. The next simplest is the 
nickel arsenide type, of which each atom is 
bound to six others with homopolar bonds. 
This, or structures deriving from it, ac- 
counts for a great number of simple and 
complex arsenides, antimonides, and stan- 
nides. Where the non-metallic atoms are in 
excess they hold together by homopolar 
bonds and form molecular units, leading to 
structures of the pyrites and calcium carbide 
type. In this field, which forms the bridge 
between metallurgy and mineralogy. X-rays 
have an important part to play. On the min- 
eralogical side, for instance, as the sub- 
stances are for the most part opaque, the 
X-rays may take the determinative char- 
acter that optical methods have in petrol- 
ogy. On the theoretical side the tran- 
sition from metallic to the non-metallic 
stud)’^ is of extreme interest, for it is in this 
region that such phenomena as photo-elec- 
tric conductivity and high frequency rectifi- 
cation are found to occur. 

IONIC COMPOUNDS 

The field of ionic substances is the clas- 
sical region of X-ray crystallography; the 
typical ionic crystal, rocksalt, was the first 
to have its structure determined, and it is 
in the more complex ionic crystals, particu- 


larly the silicates, that X-ray analysis has 
scored its greatest triumphs. In this field 
theory and experiment adequately supple- 
ment each other. The forces holding to- 
gether ionic crystals, being for the most part 
simple Coulomb attraction, are naturally the 
first to be amenable to calculation, and the 
repulsive forces which balance them can be 
described empirically as due to semi-rigid 
atoms of definite radius or theoretically by 
a resisting force proportional to high pow- 
ers of the inter-nuclear distance. The crys- 
tal analyses of W. L. Bragg for more com- 
plex compounds and of Goldschmidt for the 
simpler ones laid the empirical basis for a 
systematic classification of ionic compounds. 
To a first approximation it can be based on 
the concept of atomic diameter and co-ordi- 
nation numbers, the latter depending only 
on the ratio between the diameter of the 
central ion and that of the ions which sur- 
round it. Pauling has even generalized these 
conceptions into rules which can be used for 
predicting the structure of compounds of 
known composition and even predicting 
which will be the stable compounds in mix- 
tures of metallic oxides. The idea of a 
measurable atomic diameter is bound to 
have immense repercussions in inorganic 
chemistry, particularly the picture of the 
large, easily polarizable negative ions and 
the small, effectively polarizing positive 
ones. It explains, for instance, the forma- 
tion of complex ions by elements of the 
fourth, fifth, sixth, and seventh groups and 
the great preponderance of ions of the 
type AX 4 among them. 

The main divisions of ionic compounds 
have also become clear. First come simple 
oxides and halides of the general type 
Am Xn, which are further subdivided ac- 
cording to the co-ordination number of the 
negative to the positive ions, varying from 
8-4. Next we have complex oxides and 
halides in which a number of positive ions 
varying in charge and diameter share an 
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ccjuivalenl nutiiliLM- of nej^ativc ions. The 
groat hullc of (he silicates fall into this class 
and (heir complexity is seen to he largely a 
purely geometric one. the problem of a sili- 
cate structure being first to see that each 
positive ion has its proper co-ordination 
number of oxygen atoms, beginning with 
the smallest and most positive, which is gen- 
erally silicon, and subsequently that each 
oxygen ion is surrounded by a number of 
positive ions, so that the total induced 
charge on it is as nearly as possible — 2. In 
any structure satisfying these re(iuircnients 
there is still considerable freedom of choice 
of the metal ions, and X-r.ay analysis has 
for the first time explained the nature of 
isomorphous substitution in ionic com- 
pounds. In tbe first place, ions of tbc same 
charge and apiwoximately the same diame- 
ter arc virtually interchangeable from the 
point of view of structure; such, for in- 
stance, is the group Mg++ Fe++ Ni++ Co++ 
]Mn++. But size is more important than 
charge, and ions of different charges and 
similar sizes are interchangeable if compen- 
satory changes take place elsewhere in the 
structure; such, for instance, as the 
Ca++ Al+'^+ Na+Si++++ substitution in 
tbe felspars. The chemical constitution of 
silicate minerals has been a region of im- 
mense speculation and formula-building. 
X-ray analysis has already introduced an 
extreme simplification and shown itself to 
be indispensable to the proper understand- 
ing of their nature. 

After the complex oxides come the com- 
plex ionic compound's of which the com- 
monest are the Oxy salts. Here the units 
are the ions of determinate form, such as 
sulphate, perchlorate, beryllofluoride, am- 
monium.^ The types of crystal formed close- 
ly resemble those of the simple or complex 
o.xides and halides, differing only in having 

4Whether the inner forces of these ions are homopolar or 
themselves ionic, probably varies from case to case, and 
there may be no real distinction between these two views. 
At any rate, there is none so far as the way they are built 
together to form the crystal is concerned. 


in general a lower .symmetry due to the sub- 
stitution of the complex ion for the spher- 
ically .symmetrical simple one. Beyond the 
comple.x ionic compounds come the co-ordi- 
nation compounds, ionic compounds con- 
taining neutral but in general strongly polar 
molecules, such as water and ammonia. This 
field has been least explored by X-rays, but 
its most symmetrical members show how 
e.xtraordinarily exact were the ideas which 
Werner enunciated about these compounds. 
The polar molecules cluster round the small- 
est and most highly charged ions'"’ forming 
larger ions which build up crystals exactly 
as simple ions do. Already the general 
classification of inorganic salts is clear: it 
requires onl)" e.xpansion to cover the case of 
unsymmetrical and large complex ions such 
as perchlorates, silicotungstates, etc. It is, 
however, apparent that such ions will fall 
into two types — closed and open. The closed 
type consist of high-group atoms sharing 
oxygens between them, of which the sim- 
plest are the dichromates, but which may 
have the complexity of rings or even bas- 
kets, as in the silicotungstates. These ions 
still behave as simple ions in the crystal ex- 
cept in so far as their peculiar shape inter- 
feres with the symmetry in the crystal and 
in solution. In the other type, which is that 
of the silicates and probably a number of 
phosphates and similar salts, the linkage of 
high-group atoms through oxygens con- 
tinues throughout the whole crystal. It may 
take the form of simple chains or ribbons, 
of plates or spatial lace-work. Such crystals 
are necessarily insoluble without decomposi- 
tion and their physical properties depend al- 
most entirely on the form of their ionic net- 
work, e.g., fibers of asbestos, plates of mica, 
hardness of quartz, etc. 

MOLECULAR AND ORGANIC COMPOUNDS 

There is no doubt but that organic crys- 
tals furnish greater complexity and variety 

sTheir number .«;eems to be determined by steric consid- 
erations rather than by those electronic rules proposed by 
Sidpwick. 
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thcr case of molecular association is fur- 
nished hy those so-called polymerized sub- 
stances whose j)hysical pro])erties, ])articu- 
larly their mechanical properties and their 
lack of solul)ility, differ so markedly from 
their ort^anic compounds. Here it is almost 
certain that the molecidcs are held together, 
not hy electrically polar forces. l)ut hy homo- 
polar linkages, so that one is really dealing 
with macro-molecules or open molecules of 
indefinite length in one. two, or three dimen- 
sions. exactly e(|uivalent to the open ionic 
groups in the silicates and similarly associ- 
ated with their physical properties. These 
difi'erent types of molecular binding arc only 
roughly outlined as yet and simply point to 
a field of po-^sihle application of X-rays to 
organic chemistry. The complexity of mole- 
cules obviously makes it possible for all 
three types of binding to exist simultaneous- 
ly in the same sub.stancc, and the task of 
X-ray analysis lies in the disentangling of 
these forces. Ultimately, also, X-rays will 
come to be u.sed for the direct determination 
of structural formula.'. Up to the present 
they have been limited to verifying the tetra- 
hedral valences of the aliphatic atom and 
the plane hexagonal character of the ben- 
zene ring. But in crystal analysis rapidity 
of advance depends on the number of struc- 
tures already known and may conse([uentIy 
be expected to proceed with increasing ac- 
celeration, pro\'ided sufficient interest is felt 
in it in chemical circles. The knowledge of 
the exact metrical structure of an organic 
molecule is bound to have great importance, 
not only in structural chemistry, but in 
chemical transformations. The cpiestion, for 
instance, of steric hindrance will require a 
quantitatiA'e e.xplanation, as also will many 
problems of catalysis. Already a connection 
has been shown to exist between the spac- 
ings of atoms in a metal catalyst and the 
type of reaction effected, and it seems plaus- 
ible to suggest that for complex reactions 
the catalyst acts like the frame of a lace- 


worker, holding the complicated molecules 
in positions in which they can combine or 
decompose. 

LIQUIDS AND COLLOIDS 

X-ray methods, however, are not con- 
fined to the solid phases of organic com- 
pounds, but also extend to liquid and col- 
loidal jihascs. Tlie interference pattern of 
organic liquids dcjiends chiefly on relative 
positions of atomic centers in the same mole- 
cule, and can be used to deduce them. In- 
formation is also given as to the mode of 
association of molecules in a liquid, with 
jiarticularly interesting results in the case of 
solutions.' An even more partial method, 
applicable to liquids and even to vapors, is 
that of using electron waves instead of 
X-rays, as the former arc more sensitive to 
light atoms, such as carbon and o.xygen. For 
the colloidal state X-rays also yield impor- 
tant information. Simple dispersed colloids, 
metal oxides, etc., have been shown to be 
merely extremely small crystals. The mis- 
cellar colloids and gels seem to fall into two 
classes. In one case, as in the soap-like col- 
loids, the colloid particles seem to consist 
of a number of molecules placed side by side 
in a condition intermediate between that of 
a crystal and that of a liquid and closely re- 
lated to liquid crystals, whereas in other 
cases the colloid constituent is realty a 
macro-molecule held together throughout by 
homopolar forces. If these linkages hold 
throughout the whole substance the fiber 
network forms a gel — if they are indepen- 
dent, a sol. 

BIOLOGICAL STRUCTURES 

Investigations of liquids and colloids 
bring X-ray methods definitely into the field 
of biochemistr)^, and alread}^ particularly in 

TPrins has shown, for instance, that in ionic solutions the 
ions form an approximately cubic lattice the interstices of 
which are filled witli water molecules. 
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the determination of the cellulose structure, 
important results have been achieved. In 
many ways solid substances formed by bio- 
logical action have greater regularity than 
when made in the laboratory. When mineral 
substances are deposited, particularly cal- 
cium carbonate or phosphate, it is nearly al- 
ways in the form of single crystals or crys- 
talline layers, but even when the substances 
are themselves complex or organic products 
regular crystallization seems more the rule 
than the exception. In the building of the 
cotton fiber, the cell deposits each day a lay- 
er of cellulose macro-molecules in parallel 
orientation to that deposited the previous 
day, thus making the single fiber approxi- 
mately a single crystal. Similar relations 
hold for the building up of animal fibers, 
such as hair and horn, etc. Peculiar interest 
attaches to those natural products which 
have crystalline or amorphous forms ac- 
cording to their mechanical state, of which 
the first to be completely explained by means 
of X-rays has been rubber. Here the spiral- 
ly curled molecules remain disordered until 
the rubber is stretched, when, by straighten- 
ing out, they link side by side to form regu- 
lar crystals which break down again on con- 
traction. It is in this sort of behavior that 
the explanation for contractile animal fibers 
may be found, and there is certain evidence 
that muscular activity depends on the exist- 
ence of crystals formed in each contraction. 
X-ray analysis, which has the advantage of 
being able to be applied in vivo, is bound 
to become an important auxiliary method in 
the study of biological processes, particular- 
ly if a technic can be developed of short 
exposures, enabling the existence of momen- 
tarily produced substances to be detected. 

TEXTURE 

It is only in exceptional cases that a sub- 
stance is found in Nature in the form of 
single crystals. Most common substances 


are aggregates of large numbers of minute 
crystals. The size of these crystals and the 
way in which they fit together to build up 
the substance have been conveniently termed 
its texture. The importance of texture has 
always been realized, as the mechanical 
properties of matter in gross depend on it, 
particularly those directed properties we 
know as “grain.” But except where the tex- 
ture Avas very coarse it remained completely 
obscure until elucidated by X-rays. The 
X-ray analysis of texture depends on the 
superposition of the innumerable diffraction 
patterns due to each individual crystal in 
the substance, and can give information of 
four kinds: as to the mean size, the shape, 
the statistical orientation, and the state of 
strain of the crystals. 

The full meaning of texture of a sub- 
stance can be revealed only by combining 
an understanding of its mode of origin and 
its behavior under different treatments with 
the interpretation of X-ray diffraction pat- 
terns taken at every stage. This is an intri- 
cate but fascinating mode of study. Up to 
now it has been applied only to metals and 
textile fibers, but its field of application is 
much greater, for it holds the key to many 
technological, biological, and even geological 
problems. Nor will it in the future be limit- 
ed to mere analysis and description of tex- 
tures already existing, but will go forward to 
the synthetic constructure of textures hav- 
ing interesting or useful properties. 

PRACTICAL APPLICATIONS 

I have attempted to show in the preced- 
ing paragraphs the place that X-rays have 
already taken in the elucidation of funda- 
mental physical and chemical problems, and 
the still more fundamental place they are 
likely to take in the future. But besides this 
so-to-speak pure application of X-rays, the 
X-ray technic has a range of simply instru- 
mental application which is already recog- 
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nized in a few fields but is likely lo become 
universal. Tliese a])i)licallons are essentially 
practical ratber than academic and coidd 
affect every industry witliout excei)tion. In 
the first place, an X-ray diffractinn pattern 
of a substance is characteristic of its internal 
structure and. therefore, without interpreta- 
tion can be used as a standard of structure 
and consequently of quality. It detects im- 
mediately two important types of variation 
— alteration of chemical constitution or 
.adulteration by foreign chemicals on the one 
band, and .q'rain size, orientation of particles, 
.and internal strain on the other. Thus, ulti- 
mately. X-r.ay appanaltts will It, 'ivc to take 
its pl.ace in every factory as a testin.!^ in- 
strument for raw materials .and finished 
products. The fields where it has already 
been u.ced for these purposes are, fir.stly, in 
metallurg’v in connection with rolled .sheets, 
Avircs, etc., and in the process of temperinjf.’* 
In textile industries X-r.ays have been used 
to detect the parallelism of fibers of cotton, 
artificial silk, etc., which is closely connected 
with their strength. In ceramics also X-rays 
have been used for testing varieties of china 
clay and the proper firing of porcelains. It 
is very difficult to think of any industry to 
which it cannot Ijc applied with advantage. 
In mining, for instance, the actual char.acter 
of the different constituents in massive ores 
can he very easily determined by its help, 
and it is bound to have a hearing on the 
process of smelting. In a general way the 
X-ray methods can always he relied on to 
give further information and deeper under- 
standing of practically every process which 
heretofore has been carried out h)^ empirical 
and traditional methods, and ultimately to 
lead to its improvement. 

It has already shown its value as an auxil- 
iary method of chemical analysis. Every 
crystalline substance has its characteristic 


sThe characteristic interstitial carbides of steel, for in- 
stance, are shown to form in thin layers on tlie surface, 
depending on the method of heat treatment and conse- 
quently forming a check on it. 


X-ray pattern which would enable it to he 
immediately recognized as soon as a suf- 
ficient number of substances have been ex- 
.'imined as standards. The particular value 
of tlic X-ray method lies, however, in its 
discrimin.ation between the existence of an 
impurity in the form of a foreign crystal- 
line pha.se or as a .solid solution, in the for- 
mer case giving rise to e.xtra lines, and in 
the latter to a shift in the lines of the pure 
substance, the amount of which is a meas- 
ure of the quantity of impurity present. 
Another application that will undoubtedly he 
developed is X-ray petrologj’-, which, if it 
does not strpersede optical petrolog}', will be 
a very useful complementary method wher- 
ever the latter does not give sufficiently de- 
terminate information. 

DEVELOPMENT AND ORGANIZATION 

In the foregoing I have tried to show the 
importance and the possibilities of X-ray 
analysis, hut these possibilities cannot be 
realized to the full unless the study of the 
subject is pursued on a sufficient scale and 
in a sufficiently co-ordinated manner, and at 
the same time find its proper place in rela- 
tion to other subjects. At the present time 
1 think it can fair!)' be said that it has passed 
the period of pioneer investigation which 
must necessarily be left to individual genius 
and initiative and is not susceptible to any 
organization. For its continued growth this 
stage must gi^'^e way to one in which there 
is a centered and organized attack on the 
problems involved and where the isolated 
solutions of particular problems are fol- 
lowed up by a systematic exploration of the 
Avhole field. For this to be possible it is in 
the first place necessary that adequately 
trained workers be available in sufficient 
numbers, and this implies the introduction 
of the new crystallography as a regular part 
of university and technical college training. 
At the same time, the subject cannot flourish 
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unless the assistance that it can give to other 
branches of knowledge is more fully realized 
and consequently its teaching must be ar- 
ranged in relation to the physics and chem- 
istry with which it is so closely connected. 
There should be no question of setting up a 
new and separate subject of X-ray crystal- 


lography. Though its object in the first 
place must always be to deepen our knowl- 
edge of the structure of matter, its chief 
utility will always be the fundamental as- 
sistance it gives to the process of knitting 
together all ■ physical science into an har- 
monious whole. 
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I N ILARLl F.R worlc datinji;' from 1926, 
\vc devised a means wiierehy we could 
determine tlirou.t,di biolofrical tests on 
animals the nature of the action of j^raded 
doses of X-ray cnerqf)' on the orfranism (I ). 
W’e noted early in tiiis work that the initial 
dose of X-ray cnertry produced a jr.-istro- 
inte.stina! disturhance in animals, very sim- 
ilar to the ,trastro-intcstinal disturliances 
whicli we olitained hy tlie addition of in- 
creased rinantities of V'itamin B to the or- 
ganism. In work preceditit,'' this we had 
demonstrated that the Hactcriiitu tiaiicfa- 
cictis in the early culture produced Vitamin 
B when j 3 ;rown in potato decoction (2). Rats 
given a ration deficient in Vitamin B showed 
no signs of Vitamin B deficiency when the 
early culture of Bacterium iumcfaciciis was 
added to the ration ; neither did they .show 
toxic symptoms. The weight curves of 
these animals corresponded to the weight 
curves of animals which were given rela- 
tively small dosages of X-rays (3). \Vhen 
the Bacterium tumcfacicus is allowed to 
overgrow the medium in which it has been 
transplanted, the time interval necessary be- 
ing fifteen days or more, the result of 
our feeding experiments showed that this 
culture imparted Vitamin A to the organ- 
ism when added to a Vitamin-A-deficient 
diet (4). We found also that by increasing 
the dosages of X-ray, the larger dosages 
imparted Vitamin A to the organism (5). 

At that early time these data were ob- 
tained by an analysis of the weight curves 
of animals on Vitamin-A-deficient diets. 
The X-ray energy was administered in the 
form of general body doses. In later studies 

'Read by Louis H. Jorstad, M.D., before the Radiological 
Society of North America at the Fifteenth Annual Meeting, 
It Toronto, Dec. 2-6, 1929. 


it was interesting to note that hy inducing 
a third degree erythema 1 cm. in diameter 
on the posterior surface of the neck of a rat, 
the animal was protected against a vitamin 
deficiency on a Vitamin-A-deficient diet for 
a period of ninety days. Control animals in 
the same series in which this was not in- 
duced, showed definite signs of Vitamin-A- 
deficiency within thirty days. 

Tlni.s, the process taking place in the cul- 
ture of Bacterium tumefacicus may be com- 
pared with that which takes place in the ani- 
mal body to which X-ra 3 ''S are administered. 
As the culture overgrows the medium, the 
organisms degenerate, and as this process 
becomes more complete, more of the fat- 
soluhle constituents are liberated from the 
protoplasm. In the early culture, before de- 
generative processes have set in, the Avater- 
soluble constituents are liberated in the me- 
dium. 

Thus, Avith the X-rays, the smaller doses 
cause the body cells to liberate the AA^ater- 
soluble constituents in A\diich are contained 
the cell stimuli. With the larger doses, 
death of the cell occurs, or, at least, a par- 
tial destruction of its protoplasm takes place 
and this causes the liberation of the fat- 
soluble constituents, of Avhich Vitamin A 
is a part. If this occurs in a local area of 
the body, the remainder of the body Avill be 
supplied Avith these constituents from this 
area for a period of time. If the process 
takes place throughout the Avhole body, the 
fat-soluble substances must be supplied to 
the animal body from Avithout or death of 
the animal Avill result. 

In Avorking Avith lipoid solvents, such as 
coal tar, Mazola oil, mineral oil, etc., Ave 
haA’-e noted that upon the introduction of the 
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solvent into the subcutaneous tissue, hyalin- 
ization of the tissue occurs about the mass 
of solvent (6). When the solvent is applied 
to the skin we obtain a keratosis (7). In 
previous papers we have discussed the rela- 
tionship of keratosis to hyalinization and the 
relationship of both of these to hyperplasia 
of tissue. They become important from the 
standpoint of hyperplasia in that our studies 
of previous date have shown that the hy- 
perplasia or increased cell activity of the 
fixed tissue type is due to the presence of a 
stimulus in amount above that of normal in 
body tissue. The increased amount of this 
stimulus can be brought about in two ways: 
by a direct addition of the stimulus to the 
tissue, as, for instance, the addition of Vita- 
min B or embr)'onic tissue to a dietary, by 
the application of a relatively small amount 
of X-ray to the body, or by adding embry- 
onic or malignant tissue juice to a tissue 
culture. The most striking, or, at least, 
lasting, evidence of the presence of cell 
stimulation in the body is found, however, 
when we have removed a certain quantity 
of fat-soluble vitamins from a localized area 
of tissue. The fat-soluble vitamins may be 
removed b}^ any lipoid solvent or they may 
be removed from a more local area of tissue 
by the giving of a larger dose of X-ray. 
The striking pathological picture in either 
of these conditions is that of hyalinization, 
and we have come to the conclusion that a 
hyalinized tissue is one which has lost all or 
part of its fat-soluble vitamins. Hyperpla- 
sia in these conditions occurs in areas adja- 
cent to h3'alinized areas. In other words, 
the hyalinized tissue is depleting slowly the 
fat-soluble vitamins from the non-h3'alinized 
tissue, and if there are cellular areas in this 
zone they will undergo h)^perplasia, while if 
the conditions are proper for such a change 
to take place, actual cancer may develop. 
This is seen clearly in X-ray erythemas. 
The epithelium adjacent to the hyalinized 
tissue produced b3' the action of the X-ra}' 
undergoes h3'perplasia, but more marked 


h3'perplasia occurs in the hair follicles, the 
X-ray having hyalinized the tissue surround- 
ing them, the follicles themselves not being 
destro3'^ed with the same amount of X-ray 
energ3^ 

Thus, these studies have led us to believe 
that the more important of these two sub- 
stances is the fat-soluble constituent of the 
tissue. The greater importance of this sub- 
stance ma3^ be accounted for b3'^ the fact that 
the stimulating substance is water-soluble. 
This has been shown b3" dial3'^sis and other 
biological tests (7). Thus, it can be consid- 
ered as a more evanescent substance, one that 
interchanges frequentl3’’ throughout the life 
of the animal. But the fat-soluble substance 
is more stable in character and thus is less 
easily removed. B3' gradual increasing the 
general body dosage of X-rays given to 
these animals, we noted that the protective 
action of these fat-soluble vitamins became 
less marked, and Avith a dose of 125 ma.- 
min., or 155 r, administered twice a week, 
the protective action of the diet was not ob- 
tained until we had increased the Vitamin A 
in our general diet to from 3 to 5 per cent 
above the normal content of a well-balanced 
ration (8). Thus, these observations tend 
to support the vicAV that X-ra3'^s act to cause 
molecular disintegration in the cell. With 
small doses we obtain a stimulation. Thus, 
with those small dosages we must be merely 
causing a slight disintegration and we may 
assume this disintegration involves only the 
water-soluble elements of the cell. As we 
increase the dosages we are disturbing the 
more stable elements of the cell in that we 
are causing a complete disintegration with 
higher dosages, or with dosages which are 
localized to a small area. We can determine 
the cellular change microscopically in the 
localized areas, and Ave have grounds to as- 
sume that a lesser degree of the same disin- 
tegration takes place in all of the cells of 
the body AA'hen this dosage is given in the 
form of a general body dose. It Avas found 
that Vitamin A alone added to a diet not 
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I)alancc(l in other constituents was not sufT]- 
cienl to protect the animal against the large 
dosage of X-ray. hut that a well-balanced 
dietary had to he given. In other words, 
the animals which withstood best the higher 
dosages of X-rays were given a slock ration 
of dog hiscuils, corn, vegetables, small 
amounts of meat ad lib., to which was added 
the fat-soluble vitamin. 'I'hese diets were 
prepared in such a w;iy that the animal 
would eat au amount larg'cr than ordinary. 
As noted by the protocol and weight curve, 
the f.at-soluhlc vit.amin m.ay be given in a 
number of forms, the important factor being 
the amoutit. I'liis was not so markedly 
.‘^hown in the studies of coal tar intoxica- 
tion. A chemical ration to which cod liver 
oil was added protected the animal against 
coal tar intoxication almost as well as a bal- 
anced stock ration to which the same amount 
of cod liver oil was added (9). However, 
coal tar intoxication is the result of the 
changes taking place between the body and a 
localized area. Thus, this can be compared 
to the X-ray erythema, while it cannot be 
compared to giving a general body dosage of 
X-ray. \\'’hen we commenced our work on 
the action of X-rays on cancer and normal 
tissue, we believed that the X-ray killed the 
growing cells entirely by acting directly on 
them. The work of Canti witli the action of 
radium on cells hi vitro gave one the same 
impression (10). In addition to this, his 
studies showed quite conclusively that the 
cells of the Jensen sarcoma were less resist- 
ant to radium than the fibroblasts of normal 
tissue. However, it has been shown clini- 
cally that there is always a latent period be- 
tween the application of the rays and the 
death of cells in a body that has been sub- 
jected to radiation. This alone, with our 
careful study of the biological effect of X- 
rays, tends to make it seem more logical 
that the removal of the lipoid solvent from 
the tissue irradiated is the process by which 
the malignant tissue is destroyed. Studies 
have not revealed whether the lipoid solvent 


is removed more easily from malignant tis- 
sue than from normal tissue. However, our 
studies and others make it seem quite evi- 
dent that there is a less amount of lipoid 
substance in cancer tissue than in normal 
tissue. There is a greater amount of the 
water-soluble stimulating substance in the 
cancer cell, and this would explain the ap- 
parent selectivity of radiant energy on ma- 
lignant tissue. It has been demonstrated in 
7'ilro that an increase in cell stimulus to a 
high concentration will cause death of the 
cell, and immediate death must be due to 
the increase of this water-soluble stimulus. 
However, more complete studies must be 
made to compare further the circumstances 
as they take place in the culture tube and in 
the body. No doubt, there is more of the 
water-soluble clement in the body available 
as it is destroyed in a local area, and it is 
apparently interchanged from one area to 
another, but at this time it seems that the 
taking up of the fat-soluble element of the 
cell is a more complex process and is not ac- 
complished so readily, nor does it seem as 
possible to replace it in the cell. 

EXPERIMEXT.^L OBSERVATIONS 

In these studies the white rat, varying in 
weight from 60 to 130 grams at the begin- 
ning of the experiment, has been used. The 
main criterion used in a study of these ef- 
fects has been the weight curves and the 
changes in length of life, as well as the ef- 
fect on the litter-bearing properties of the 
animals. 

Throughout all of these experiments the 
following X-ray dosage factors were em- 
ployed : 

The intensity effect of the X-ray beam 
in roentgen units was, I'espectively, 22.6 
r per minute in air without back-scattering, 
and 31.0 r per minute on the skin, including 
back-scattering. 

The effective xvave length vicasureincnt of 
the filtered beam was 0.15 Angstrom units 
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(the fraction of radiation passing through 
1 mm. of copper). 

Potential of 200 K.V. peak. (Spectro- 
graphic estimation of the minimum wave 
length 145 K.V.) 

Filtration of mm. Cu. 

Focal skin distance of 80 cm. 

Transformer, cross-arm type of rectifica- 
tion. 

Water-cooled X-ray tube current em- 
ployed was 25 milliamperes. 

The treatment fields were limited to 25 
cm. square, exposing six animals simulta- 
neously in individual cardboard boxes, ex- 
cept when otherwise noted. 

For the greater number of experiments 
we have used a chemical ration, varying the 
vitamin content of it by means of substitut- 
ing Crisco for butter, or vice versa, or in- 
creasing or decreasing the quantity of these 
substances, and in some cases adding cod 
liver oil. 

As stated above, it was found early in 
our experimental work that the increase in 
the Vitamin A fraction protected to a cer- 
tain extent against the toxic effects of X- 
rays. In our early experiments we gave 12 
r (10 ma.-min.) twice a week through- 
out the course of the experiment, and we in- 
creased this amount in the following experi- 
ments until at the present time we are 
giving 124 r (100 ma.-min.) and 155 r 
(125 ma.-min.) to separate series of rats 
twice a week over a period of time. It was 
found that with 12 r (10 ma.-min.) the Vi- 
tamin B of the diet was supplanted. With 
dosages above 62 r (50 ma.-min.) the Vi- 
tamin A fraction was supplanted. However, 
when 124 r (100 ma.-min.) was given 
twice a week the length of life of the ani- 
mal was shortened on synthetic rations, 
especially when the Vitamin A fraction of 
the diet was not increased (11). 

Thus, being aware of the fact that dog 
biscuits, lettuce and other vegetables, corn 
or wheat, given to animals ad lib., produce 


a healthy rat, and in the female produce a 
health}'^ progeny in good sized litters, it be- 
came necessary to devise a method whereby 
the different concentrations of Vitamin A 
might be added to this dietary. 

Because cod liver oil or its concentrates 
could not be mixed with the whole dog bis- 
cuit, the dog biscuits were ground and given 
to the animals ad lib. in dishes. As a con- 
trol series, the ground dog biscuit was giv- 
en ad lib. Lettuce and other greens were 
given twice a week, meat and corn on other 
days of the week, to the control and experi- 
mental series alike. 

In the last experiment, in addition to this 
ration, 0.1 per cent of a cod liver oil con- 
centrate, or 0.5 c.c. per 500 grams of dog 
biscuits, was given. In the third setup, the 
same amount of cod liver oil concentrate, 
and, in addition, 10 grams of Vegex per 500 
grams of dog biscuits, was given. In the 
fourth setup, 3 per cent, or 15 c.c., of Mead’s 
cod liver oil and 10 grams of Vegex, were 
given. In the fifth setup the Mead’s cod liv- 
er oil in the same percentage, without the 
addition of Vegex, was added to the basic 
ration, while in the sixth setup, the dog bis- 
cuits were soaked in cream and given to the 
rats ad lib. The basic ration thus was the 
ration as given in the first experiment. The 
animals were placed on these rations for 
two weeks previous to being exposed to the 
X-rays, and the same diets were continued 
throughout the period of the experiment. 

In former experiments, with the addi- 
tion of 3 per cent Mead’s cod liver oil to 
the basic ration, the rats attained an average 
weight of 200 grams at the end of six 
months, whereas at the beginning of the ex- 
periment they weighed from 50 to 80 grams. 
The amount of X-rays given to these ani- 
mals was 124 r (100 ma.-min.) in one se- 
ries. and 155 r (125 ma.-min.) in the 
other series. In the case where cream was 
given instead of cod liver oil, the increase in 
weight was not so marked, as the average 
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\vcii;ht at tlio end of (he six-montli period of calcium chloride 
was 175 i,^rams. the weight of (he animals time the X-ray wa^ 
at (he heginning being the same as in the in these animals sh ^ 
former experiment. lignant change. 

In a .series of experiments to determine metaslascs to lymp’* 
the effect of changing the constituents in the of the body. Tl’i- 
basic portion, wc were unable to find any chloride was injects ' 
.‘•ubstance which had any direct bearing on out inducing the 5-'"^ 

(he toxic effect of the X-ray. The animals preliminary rep 
on the basic ration gained weight for a pc- fore the AmtrL..;' 
riod of two months, and then remained sta- mental Pathol -g 
tionary for a period of from fifteen to metastatic are»- 
thirty days. t)r in some cases lost weight cium, and ] >ro. ' 

((uite rapidly from the si.xty-dav period, present in 

Upon the addition of cod liver oil to the an area of 
dietary, there was a gradual increase in or the tar 
weight from the beginning of the experi- Quite rtcftr 
inent, and this continued indefinitely. perimented " 

In a previous article. Ernst outlined a The first " 

method of measuring the X-rays in electro- anced diet, r ' 

static e-units, which unit closely approxi- in addHkr 
mates the present international r-unit (12). three time 
Thus, throughout our experiments we have painted 
used the same f|uality of X-rays, varying days. 
only the quantity and determining the dif- 21.S 
ferent reactions in the body. We contem- but in 
plate further studies with the less penctrat- Later 
ing or softer ray, given over the whole of of n 3 c:: ' 
the body. In the induction of the local X- cent Ev 
ray erythema we used a softer ray and va- The ' - 
ried the dose so as to produce varying de-' dar<^ - 
grees of erj-thema or merely a transient in- Jt > 
fiammatory Veaction. Then, too, \ve c(^ $«?*<.;- 
template radiating foodstuffs to deternrine in is 
the effect of different quantities of the fay f<>r- 
when administered in this way. 

Jorstad had an opportunity recently re- \% 
view the work of Dr. F. A. Hecker,* ^ Ot- 
tumwa, Iowa, who has been making ^ istudy j- 
of the tissue changes following X-ra^hjms. ^ 

The tissue changes in his rats are similar t£» 
those Jorstad and Lane observed (|5), Hr 
modified the procedure in some of 
ries, in that he introduced a small 

2Hecker, T. A. Personal co' — v^^tion 
sented before the Radtolopcil 5 tv-eJy of 
Fifteenth Annual Meeting’, at Drc, 
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animal on a high Vitamm A dietary, but 
other fatty changes occur in this animal. 
When ^ve used a lipoid solvent which did 
not have the marked viscosity of coal tar, or 
if we mixed coal tar with a less viscid ipoid 
solvent, such as Mazola oil, we noted that 
within 60 days or earlier, these rats which 
had been doing very well up to that time de- 
veloped a marked fatty infiltration of the 
liver The liver, of course, is the largest 
storehouse of fat in the body— a fat which 
is quite easily available for use by the body. 

It is not unreasonable to assume that one 
and the same group of substances contained 
in body fat is responsible for this entire 
mechanism. That calcium chloride may 
disturb this same mechanism, or that liver 
mav disturb the same mechanism, or that a 


lipoid solvent may be responsible for such a 
disturbance, points to this assumption. It 
does not mean that we are dealing with a 
number of substances, because all of them 
are closely allied with the metabolism as af- 
fected by Vitamin A, especially when one 
considers Vitamin D as a part of Vitamin 
A, or that the marked changes induced in 
the infant or growing child by Vitamin D 
must have a counterpart in the older indi- 
vidual, the change in that case being pro- 
duced by Vitamin A. 


DISCUSSION 

In a study of the weights listed as of dif- 
ferent intervals of time during the course of 
several experiments, a number of findings 
are of interest. In Experiment No. 60, the 
only rats of 75 to 100 grams iveight at the 
beginning of the experiment that survived 
the six-month period ivere those fed on a 
stock ration to which had been added 3 per 
cent by weight of cod liver oil. These rats 
gained weight throughout the period of ob- 
servation. 

In Experiment No. 61, the animals fed 
Ration V. in which wheat was substituted 
for meat, and Ration IV, in which cream 


was substituted for meat, showed the most 
marked gain in weight and survived for the 
longer period of time. These rats received 
155 r (125 ma.-min.) of X-rays twice 
a- week instead of 124 r (100 ma.-min.) 
of X-rays, as given in Experiment No, 
60. We have published data in previous 
papers (loc. cit.) showing the effect of 
124 r (100 ma.-min.) of X-rays on the 
weight curve of the rat on different die- 
taries. It is interesting to note that the in- 
crease in weight during the first or second 
month is not so marked in Experiment No. 
61 as in Experiment No. 60. For compari- 
son, note also Rations I and V, in Experi- 
ment No. 60, and Rations IV and V, in Ex- 
periment No. 61. The cun^es plotted from 
weekly readings of the weights obtained 
with these rations show the definite undula- 
tions, which become more marked as the 
X-ray administrations increase in number. 
These undulations follow the first transient 
decline in weight noted directly after the 
first X-ray dose. The extent of the declina- 
tions becomes less accentuated as the ex- 
periment progresses, and is less marked in 
the animals given the rations which with- 
stood the X-rays best as determined by gain 
in weight and length of life. It is possible 
that this may indicate the development of a 
resistance to X-ray as the result of repeated 
exposures. Some investigators may view 
this as evidence that the X-ray plays the 
part of an antigen in the bod)’, setting free 
cytolytic ferments, which, in turn, cause the 
liberation of immune bodies in the nature of 
anti-ferments. The clinical results obtained 
with the X-ray in the treatment of erysipe- 
las are difficult to explain on any other basis 
than that of antibody or tissue enzyme lib- 
eration. The setting up of tissue enzymes is 
a more plausible assumption than that of a 
direct bacteriolysis. It has been quite defi- 
nitely shown by a number of workers in the 
past few years that fat-splitting ferments 
are important factors in the immune reac- 
tions in the body. 
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KXIM'.tUMENT NO. 60 

124 r (100 nia.-iiiiti.) X-rays twice a week for duration of experiment 


Hatioii 

WciRht.s I)CRiiuuiig 

One month later 

Two month.s later 

Six months later 

1 

80 Rin. 

102 fri«. 

96 gni. 

10.1 gm. 

120 gm. 

120 gm. 

120 gm. 

130 gm. 

120 gm. 
no gm. 

1 12 gm. 

1.10 gm. 

AH dead at 90 days 

H 

101 gin. 

106 gni. 

81 gni. 

72 gm. 

114 gm. 

119 gm. 

101 gm. 

95 gm. 

94 gm. 

1.10 gm. 

98 gm. 

SO gm. 

All dead at 85 days 

HI 

91 gm. 

80 gm. 

96 gin. 

101 gm. 

119 gm. 

99 gm. 

105 gm. 

1.14 gm. 

120 gm. 

106 gm. 

92 gm. 

1.10 gm. 

All dead at 70 days 

IV 

80 gm. 

90 gm. 

100 gm. 

82 gm. 

100 gm. 

120 gm. 

125 gm. 

103 gm. 

104 gm. 

108 gm. 

120 gm. 

112 gm. 

All dead at 90 daj's 

! Rin. 

V 1 79 am. 

1 80 frni. 

1 86 Ktii. 

103 gm. 

110 gm. 

104 gm. 

136 gm. 

150 gm. 

170 gm. 

150 gm. 

175 gm. 

165 gm. 

200 gm. 

175 gm. 

210 gm. 


KXPKRIMENT NO. 61 


155 r (125 nia.-min.) X-rays twice a week for duration of e.xperiment 


Ration 

Weights heginning 

One month later 

Two months later 

Six months later 

I 

94 gm. 

78 gm. 

102 gm. 

108 gm. 

102 gm. 

88 gm. 

no gm. 

117 gm. 

112 gm. 

100 gm. 

116 gm. 

124 gm. 

All dead at from 100 to 140 
days 

11 

106 gm. 

82 gm. 

78 gm. 

95 gm. 

1 14 gm. 

89 gm. 

85 gm. 

102 gm. 

118 gm. 

92 gm. 

94 gm. 

105 gm. 

All dead at from 70 to 90 
days 

III 

92 gm. 

81 gm. 

100 gm. 

79 gm. 

104 gm. 

94 gm. 

109 gm. 

86 gm. 

116 gm. 

108 gm. 

132 gm. 

100 gm. 

All dead at 140 days 

IV 

116 gm. 

122 gm. 

94 gm. 

88 gm. 

124 gm. 

131 gm. 

102 gm. 

97 gm. 

133 gm, 

141 gm. 

112 gm. 

107 gm. 

All dead at 145 days 

V 

106 gm. 

118 gm. 

96 gm. 

84 gm. 

117 gm. 

128 gm. 

118 gm. 

117 gm. 

136 gm. 

135 gm. 

127 gm. 

127 gm. 

All dead at from 110 to 140 
days 


Thus, with the smaller doses of X-rays 
which induce a transitory change in tissue, 
it may be possible that the change is main- 
ly the setting free of ferments. The actual 
measurements we obtained in fonner ex- 
periments as to the liberation of Vitamin 
B or A, depending on the quantity of X-ray 
given, do not refute but rather tend to sub- 
stantiate this idea. The larger doses of 
X-rays causing a definite destruction of pro- 
toplasm do more than cause a liberation of 


ferments, however. The tissue destruction 
is permanent. 

The gross observations of the animals on 
Ration 11 in Experiment No. 61 were more 
striking than the weight curves, as these 
animals did very badly, while the animals 
on Ration V in the same experiment did not 
show the loss of weight or lack in gain, diar- 
rhea, and inactivity such as were present in 
the former setup. This was not due to a 
smaller consumption of wheat on account 
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EXPERIMENT NO. 62 


P4 r (100 ma.-min.) X-rays twice a week for duration of experiment 


Ration 

I 

Weights at beginning 
130 gm. 

143 gm. 

92 gm. 

61 gm. 

One month later 

135 gm. 

143 gm. 

101 gm. 

67 gm. 

Two months later 

134 gm. 

142 gm. 

126 gm. 

85 gm. 

Six months later 
142 gm. 

155 gm. 

140 gm. 

114 gm. 

II 

135 gm. 

113 gm. 

68 gm. 

89 gm. 

138 gm. 

133 gm. 

80 gm. 

89 gm. 

140 gm. 

132 gm. 

87 gm. 

90 gm. 

D 

D 

D 

D 

III 

134 gm. 

116 gm. 

60 gm. 

58 gm. 

145 gm. 

130 gm. 

77 gm. 

67 gm. 

154 gm, 

.140 gm. 

95 gm. 

93 gm. 

160 gm. 

152 gm. 

110 gm. 

115 gm. 

... 

155 gm. 

166 gm. 

180 gm. 

165 gm. 


143 gm. 

136 gm. 

139 gm. 

138 gm. 

IV 

56 gm. 

86 gm. 

122 gm. 

123 gm. 


60 gm. . 

82 gm. 

106 gm. 

96 gm. 

~ 

148 gm. 

170 gm. 

173 gm. 

173 gm. 


177 gm. 

190 gm. 

200 gm. 

200 gm. 

V 

63 gm. 

100 gm. 

123 gm. 

150 gm. 


68 gm. 

102 gm. 

128 gm. 

190 gm. 


67 gm. 

69 gm. 

69 gm. 

79 gm. 


148 gm. 

160 gm. 

175 gm. 

172 gm. 

VI 

78 gm. 

127 gm. 

156 gm. 

200 gm. 


72 gm. 

120 gm. 

148 gm. 

186 gm. 


of the ar-ailability of carrots and lettuce, as 
the quantity consumed in each e.xperiment 
was practically the same. Then, too, this 
contrast between animals fed dog biscuits 
and cracked corn, and animals fed dog bis- 
cuits, cracked corn, and vegetables, has not 
been noted. We have not investigated fur- 
ther the apparent untoward results obtained 
by using wheat as a substantial part of the 
ration. We have repeated this setup with 
the same results. 

In E.xperiment No. 62, some of the ra- 
tions in Experiment No. 61 have been re- 
peated, and 124 r (100 ma.-min.) have been 
given instead of 155 r (125 ma.-min.). 
Weights of from 60 to 90 gram rats and of 
from 120 to 150 gram have been tabulated 
to note if animals of different age levels re- 
spond differently. Aside from the observa- 
tions noted above, the findings of note here 
have been the protective action of Ration V, 
and the similarity of weight curves of the 
younger and older animals. 

As a result of these and former studies, it 
seemed logical to assume that an increase in 
the fat-soluble vitamins in a well balanced 


ration would be most protective against 
larger dosages of X-rays. It had not been 
determined, however, whether an increase 
in the Vitamin B fraction would produce a 
difference in protectivity in the presence of 
this increase in Vitamin A. Thus, in Ex- 
periment No. 64, the stock ration was used 
as a basic control ration, and Vitamin B and 
Vitamin A added as noted in the protocol. 

With one exception the results obtained 
with Ration I in Experiment No. 64 com- 
pare favorably with Ration I in Experiment 
No. 60. This rat received the same dietary 
and the same amount of X-ray as the re- 
mainder of the rats in the cage. This same 
phenomenon occurred with Ration II in Ex- 
periment No. 64, which ma)^ be considered a 
coincidence, as both of these setups have 
been repeated. It has been noted in previ- 
ous experiments, not alone in this series, 
that occasionally one animal in a group will 
respond differently from the others. Such 
observations have been -recorded clinically 
also and have been interpreted on the basis 
of a difference in individual reactivity. This 
is especially true in radiation therapy- 
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KXI’KIUMKXT XO. 64 

155 r (125 ina.-niiii.) X-rays twice a week for period of six months 


Ration 

WciKlil at 
licgmiiiiiR 

OiH' montii 
later 

Two months 
later 

Si.K months 
later 

One year 
later 


72 gm. 

73 pm. 

77 pm. 

Dead 


I 

lO.S fail. 

135 pm. 


148 pm. 

Dead 

16() pin. 

DO pn. 

170 pm. 

135 pm. 

200 pm. 

145 pm. 


230 gm. 


175 pin. 

135 pm. 

ISO pm. 


Dead 

11 

170 pin. 

120 pn. 

150 pm. 


260 gm. 

12.5 pni. 

1 10 pin. 

140 pin. 

70 pm. 

110 gm. 

65 pm. 

110 gm. 

Dead 

Dead 


130 pin. 

120 pn. 

100 pn. 


Dead 

III 

lf>0 pin. 

130 pm. 

130 pn. 



MO pan. 

120 pm. 

120 pm. 

130 p/n. 

175 gm. 


ITO pm. 

130 pin. 

140 pm. 

140 pm. 



IW pin 

■■■TalQRMB 

145 pn. 

160 pm. 

185 gm. 

IV 

175 pn 


95 pm. 

Dead 

170 pm 


160 pm. 

180 gm. 

190 gm. 


160 pm. 


145 pm. 

150 gm. 



ItXl pm 

100 pm. 

110 pm. 


Dead 

V 

130 pm. 

125 pm. 

1 10 pm. 

90 gm. 

Dead 

120 pm. 

110 pm. 

105 pm. 

80 gm. 

Dead 


125 pin. 

130 pm. 

130 pm. 

ISO pn. 

165 gm. 



ilO pm. 

125 pn. 

130 gm. 

Dead 

VI 


140 pm. 

155 pm. 

140 gm. 

125 gm. 


130 pm. 


135 gm. 




130 pin. 

150 gm. 

125 gm. 

125 gm. 


Tliere is a difference in tlic effect of radia- 
tion therapy on tumors and tliere is a dif- 
ference in effect, or we may say reaction, in 
different individuals given the same amount 
of radiation. In comparing the weight 
curves on Rations III, IV, and VI in Ex- 
periment No. 64, it is to be noted that the 
weight changes are different after X-ray ad- 
ministration is stopped (Charts I to VI). 
There is a gradual increase in weight after 
the last decline of the curve following the 
last X-ray exposure. It is interesting to 
note that this same finding is true of the re- 
maining rat in Cage 1 and Cage 2 also. The 
steadily mounting hut undulating weight 
curve is present in each setup. Of the whole 
series, Ration III is the most protective. In 
a study of this curve the increase in weight 
after the last X-ray exposure is practically 
the same as the increase in weight noted be- 
fore the X-ray was started. This is to he 
compared with the weights on Ration VI. 
Ration IV is practically equally as protective 
as Ration III. However, when one com- 
pares the initial gain in weight before the 


X-ray was started, the undulations of the 
weight curve during the period of X-ray 
treatment, the period of decline in weight 
after the X-ray was ended, taking into con- 
sideration the loss of One animal at this 
time, and the less marked gain in weight fol- 
lowing this decline, Ration III seems the 
most protective, even though there was a 
more marked loss of weight in this series 
during the period over which X-ray was 
given. It is interesting that both of these 
rations contained Vegex in addition to the 
cod liver oil, and cod liver oil concentrate,® 
respectively. The gross clinical findings and 
autopsy on these animals show nothing of 
interest. It is worthy of remark that in 
tliis experiment as well as in others rats on 
a ration to which cream has been added -sur- 
vive and show no marked untoward signs 
and symptoms under X-ray therapy; they 
look healthy and are active during the course 
of the experiment, hut they never attain the 


sThis concentrate was furnished by the Vitamin Food 
Company, of Westfield, Massachusetts. 
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weight that is noted in other animals on rich 
Vitamin A rations. 

CONCLUSIONS 

1 The Avhite rat withstands relativel)’' 
large amounts of X-radiation given at bi- 
weekly inten-als over a period of time if cod 
liver oil is added to a well balanced stock 

ration. „ , , , 

2. Even tliough a well balanced ration 

rich in Vitamin A is protective, the rats do 
not gain weight as rapidly during the period 
of X-ray exposures as they do previous to 
and following tliis period. 

3. Occasional exceptions to this rule are 

noted. 

We wish to take this opportunity to state 
our appreciation of the special efforts made 
by Miss G. Boehm in carrying out the labo- 
rious routine necessary in numerous dosages 
of X-ray. We also wish to thank the Bar- 
nard Free Skin and Cancer Hospital and the 
Community Fund of St, Louis, through 
Avhose financial assistance it was possible to 
carry out this work. 

PROTOCOL 

Experiment No. 60. — Ration I, stock ra- 
tion of dog biscuits, lettuce, cracked corn, 
meat, and water; Ration II, dog biscuits 
and water: Ration III, dog biscuits, meat, 
and water; Ration IV, dog biscuits, meat, 
lettuce, and water; Ration V, dog biscuits 
with 3 per cent by weight of cod liver oil. 
meat, lettuce, and water. 

Experiment Xo. 61. — Ration I, dog bis- 
cuits, cracked corn, and water; Ration II, 
dog biscuits, wheat, and water; Ration III, 
dog biscuits, carrots, lettuce, and water; 
Ration IF, dog biscuits (soaked in cream), 
lettuce, carrots, and water; Ration V, dog 
biscuits, carrots, lettuce, wheat, and water. 

Experiment Xo. 62. — Ration I, dog bis- 
cuits, corn, and water; Ration II, dog bis- 
cuits, wheat, and water; Ration III, dog 


biscuits, lettuce, carrots, and water; Ration 
IV, dog biscuits, lettuce, carrots, spinach, 
and water; Ration V, dog biscuits (soaked 
in cream), carrots, spinach, lettuce, and wa- 
ter; Ration VI, dog biscuits, carrots, let- 
tuce, spinach, wheat, and water. 

Experiment No. 64. — Ration I, stock ra- 
tion, same as Experiments No. 60 and 61 ; 
Ration II, 0.1 per cent cod liver oil concen- 
trate, or 0.5 c.c. per 500 grams of material 
added to Ration I; Ration III, 2 per cent 
of Vegex, or 10 grams, added to Ration II; 
Ration IV, 3 per cent of Mead’s cod liver 
oil, or 15 c.c. per 500 grams of material, 
and 2 per cent of Vegex, or 10 grams, add- 
ed to Ration I; Ration V, 3 per cent of 
Mead’s cod liver oil, or 15 c.c. per 500 grams 
of material added to Ration I; Ration VI, 
one-quarter pint of cream per 100 grams of 
material added to Ration I. 
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further studies on the skin erythema with 

COMBINATIONS OF TWO TYPES OF RADIATION^ 


By EDITH H. QUIMBY, M.A., and GEORGE T. PACK, M.D. 
Memorial Hospital, New York City 


I T is axiomatic in radiation therapy that 
the amount of radiation which can be 
delivered to a given point through one 
skin portal is strictly limited by the amount 
the skin will tolerate. With a realization of 
the need in many cases for larger doses of 
radiation, have come various efforts to in- 
crease this tolerance limit. These have 
taken two forms: (1) An attempt to find 
something which could be applied to the skin 
to “toughen” it, or decrease its sensitivity, 
and (2) an attempt to vary the dosage tech- 
nic in some manner so that the skin would 
permit the use of more radiation. One 
method of this kind which seemed to give 
some satisfactory results was to use combi- 
nations of different types of radiation in 
the treatment of the case, rather than to 
rely on a single type. Clinically it seemed 
that such combinations were at times more 
effective, but it is difficult to draw definite 
conclusions with regard to such a question 
from clinical evidence alone. In order to 
obtain an evaluation of the advantage of 
such a method of treatment two points must 
be settled; (a) Does the skin actually tol- 
erate more radiation when combinations of 
different types are used? (b) Does the 
tumor also tolerate more of the combined 
radiation, or is there a differential action, so 
that the combination acts less strongly on 
normal skin, but at least as strongly on tu- 
mor tissues, as any one type alone? This 
second question is just as important as the 
first, but is often ignored. 

In the present paper it is proposed to an- 
swer the first question for a number of com- 
binations of radiations, ranging from hard 
beta rays through soft and hard X-rays, to 


3Read before the Radiological Society of North America 
at the Fifteenth Annual Meeting at Toronto, Dec. 2-6, 1929. 


gamma rays. Some of this material has al- 
ready been published (1, 2), but it seems 
advisable to collect it all together here. The 
second question will not be touched upon 
in this paper, but we wish to emphasize the 
fact that until it is answered the method of 
treatment with combinations of different ra- 
diations has not been proved more efficient 
than the use of a single type of rays. 

The method of measuring the amount of 
radiation used is obviously very important. 
The use of any physical scheme might in- 
troduce a grave source of error, for it has 
not been shown that the skin erythema dose 
is independent of the quality when the quan- 
tity of radiation is measured by any of the 
various physical or biological units which 
have been suggested. We have aAmided any 
such difficulty by the simple device of meas- 
uring the quantity for each type of radia- 
tion b}'’ the very effect we are studying. 
That is, in each case, keeping the output of 
the source of radiation constant, we have 
determined the time necessar}'^ to produce 
the threshold erythema.^ Then half the 
dose will be given in half the time, and so 
on. The question of variation in effect with 
duration of the irradiation does not enter 
for such differences of time as exist between 
a half and a full dose of any type of radia- 
tion used in these experiments. The vari- 
ous sources were so arranged that it took 
about the same length of time for each to 
produce an erythema. This method of de- 
termining the quantities of radiation used 
makes unnecessary the use of any measuf- 


sTlie threshold erythema is the dose which, in 80 - 

of all cases treated, produces a faint reddening or bron 
of the skin two or three weeks after irradiation, ana in 
other 20 per cent no visible effect. By obsennng a * K 
number of cases it is possible to determine -ijjf 

much greater accuracy than one producing a 
reaction. Fifty to sixty tests were made with each tyj 
radiation in determining its threshold erythema dose. 
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in.if iiislruineut other than a timepiece, ex- 
cept for the piirpo'^e of dieckin^,’’ the con- 
stancy of the output of radiation. 

l''ive types of radiation were nsed, two .at 
a time, in various ooinhinations. Tliey will 
he described in detail, and afterward re- 
ferred to hy their munhers. 

T. Gamma rays . — (a) In the fir.st sc- 
ries of experiments involvin!:,^ jjamma rays 
the source was a radon tube having a filter 
of 0.5 mm. silver, 1,0 mm. brass, and 2,4 
mm. rubber — the standard gamma-ray filter 
in use at the Memorial Hospital at th.at time. 
This was used at distances of 5 and 10 mm. 
from the skin. The threshold erythema was 
produced by 64 mc.-hr. at 5 mm. ; 290’ mc.- 
br. at 10 mm. (/;) For later scries of gam- 
ma-ray experiments, the source was two 
tubes of radium sulfate. 20 mm. long and 4 
mm. in diameter, placed side by side in a 
holder of balsa wood and hard rubber, the 
filter being 0.5 mm. platinum and 9 mm. of 
rubber and wood. In this case the radium- 
to-skin distance measured from the center 
of the tube was 10 millimeters. Two hun- 
dred ninety-five’’ mg. -hr. were required to 
produce the threshold erythema under these 
conditions. 

II. Radium radiation predominantly 
beta . — ^The source was a radon tube filtered 
bv 0.16 mm. brass and 1.2 mm. rubber. 
This filter removed the softest rays and left 
a mixture consisting of about 67 per cent 
beta rays and 33 per cent gamma rays.* 


3We wish to call .attention to the close aRreement in these 
two threshold erythema doses obtained by two observers in* 
dependcntlj'. It is often stated that any use of skm cry* 
thema as a quantitative standard is of little value because 
it is impossible to observe the reaction with sufficient ac- 
curacy. This is doubtless true when a definite degree of 
reddening is considered. The threshold erythema which we 
have used is not open to this objection. Our argument on 
this point is well supported by the evidence here shown. 
For the first series of these doses, determined some years ago, 
the tests were made by one of us (E. H. Q.). For the sec- 
ond, obtained during the past year, the observations were 
made by the other (G. T. P.). The applicators were not iden- 
tical, but the radium-to-skin distance was the same and the 
radiating area and filter were practically equivalent. 
Hence the threshold dose should be the same for both. 
And the ones experimentally determined as just stated, 
agree within less than 2 per cent. 

4The reason for using a small filter in addition to the 
bare glass tube was to avoid errors due to small differences 
in the thickness of the glass walls of the radon tubes. 
Such variations would produce large variations in the 
amounts of very soft radiations transmitted. Therefore it 
seemed better to use a filter which would eUminate this 
very soft radiation in any case. 


'Ibis was nsed at 10 and 40 mm. from the 
skin, the tbrcsliold crvtJiema being produced 
In' 8 mc.-br. and 115 mc.-hr., respectiv^ely. 

TIL Hard X-rays . — Tlie source was a 
constant potential machine equipped with 
kenetrons and condensers, and the output 
was vein- constant. The specifications of 
the radiation were 165 K.V. (measured 
spcctrographically), 3 ma., 0.4 mm. copper 
and I mm. aluminum filter, 50 cm. target- 
skin distance, 3X3 cm. area on skin, 295 

ma. -min. required to produce threshold ery- 
thema, 

IV. Soft A'-rays. — The source was a me- 
chanical rectifier outfit providing radiation 
at 30 K.V. (approximately), 4 ma., 1 mm., 
aluminum filter, 15 cm. target-skin distance, 
3X3 cm. area on skin, 150 ma.-min. re- 
quired to produce threshold erythema. The 
output of this machine was not so constant 
as that of tJae kenetron apparatus, but it was 
carefully controlled hy ionization measure- 
ments and due allowance made for small 
variations. 

V. Ultra-violet rays . — The source was a 
quartz mercury arc operated at 80 volts and 
3.6 amperes. With a 50 inch lamp-to-skin 
distance a threshold erythema was produced 
for a 5 X 5 cm. area in 16 minutes. This 
was a well-seasoned lamp. It was necessary 
to run it for about half an hour each time 
before it attained a steady output, but after 
that it was quite constant. 

The combinations investigated were I and 

ll, I and III, I and IV, and IV and V, 
equal parts of the two radiations under con- 
sideration always being used. 

The method of procedure in every series 
of experiments was the same. First the 
threshold erythema dose for each individual 
radiation was determined. The method of 
doing this has been published in detail (2) 
and will not be repeated here. For the com- 
bination, using one of the two types, from 
40 to 70 per cent of an erji-thema dose was 
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given to the right leg, just above the knee. 
The corresponding dose of the second tj'pe 
was administered to the same area imme- 
diately afterward. Then a different dose 
of the second type was used on the left leg. 


It may be said at once that in no case did it 
make any difference which radiation was 
used first. At least ten patients were tested 
with each quantity of combined radiation, 
and the percentage of positive results for 



Percentage of combined radiation administered. 

Fig. 1. Cune for determining threshold erj’thema dose for a com- 
hination of equal parts of gamma rays and soft X-rays. 


followed immediateh by the corresponding this amount observed. Figure 1 shows the 
dose of the first type Thus for every com- method of plotting these percentages and 
bination two complete series of tests were the corresponding doses. The data of this 
made, in either one uf which the order of figure are for the combination I and IV. 
the irradiations was the reverse of the other. From the curve the quantity which gives 80 
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TABLE I 

AMOUNTS OE BADIATION NECESSARV TO BUODUCE THRESHOLD ERYTHEMA: 
VARIOUS TVI’KS OK RAYS USED SINGLY AND IN COMBINATIONS OF 

I:QUAL BARTS OK TWO 


B'or Aliy Single I’.vpc, HK) Per Cent of the Dose Produces the Erythcioa 


Comliin.itious 

Percentage of Combined Radiation Required 

Ik-Ui aiul G.nmna Knv.s (Hoth Sources 10 nun. from 
Skin) 

133 

Beta and Gamma IGays (Gamma .Source 5 mm., 
Hcia -to mm. from Skin) 

13S 

Gamma Rays and Hard X-r.ay.s 

133 

(iaimna Kay.s and Sofi X-rays 

132 

Soft X-r.ays and Ulira-vioict Rays 

More than 150 


per cent of positive reactions can he read 
iniincdiatcly — in this case, 132. That is, for 
this particular combination it rctiuircs 32 
per cent more radiation to produce the 
thrc.shold erythema than for eitlier compo- 
nent alone. Table I shows the required 
doses for the various combinations tested. 

From these data it is evident that, for all 
the combinations tested, it takes onc-third 
more of the combined radiation to produce 
the thre.shold erythema than for any single 
type. This is rather surprising. There is 
no reason for expecting that combinations 
of such Avideh’ different types of radiation 
should agree in such a manner. In fact, 
such perfect agreement is probably fortui- 
tous, although there is no doubt regarding 
the actual increase. A study of tiie errors 
which might occur in such experiments has 
already been published (2) and need not be 
repeated. The conclusion is that the error 
in determining any one threshold erythema 
dose is not more than 6 per cent. Making 
due allowance for such possible errors, it 
is still apparent from the table that for the 
four combinations of radium and X-radia- 
tion studied there is an actual increase in 
the quantity of radiation necessary to pro- 
duce the observed reaction, and that this in- 
crease is practically the same for all com- 
binations, namely, about one-third of the 
dose. 

The erythema and pigmentation are vis- 
ible evidences of phenomena occurring in 


fair!}’’ superficial layers of tissue. David and 
Gabriel (3) and Pohle (4) studied capil- 
lary changes after irradiation by means of 
a skin microscope. Phenomena thus visible 
proliably occur within the first 2 millimeters 
of tissue. The pigment cells, to which the 
visible tanning is to be attributed, lie in the 
dermis or epidermis. They are not more 
than 2 millimeters below the surface in the 
skin of the thigh, and probably less. It is 
likely that changes in underlying tissues 
have some effect on capillary or pigment cell 
reactions, but it is hardly probable that any- 
thing deeper than 1 centimeter would be of 
any importance in this connection. We 
have, therefore, studied the distributions of 
these radiations in the first centimeter of 
tissue to see if we could find therein an ex- 
planation of the increased tolerance of the 
skin to the combined treatments. 

In combination No. 1, with beta and gam- 
ma ray sources at the same distance from 
the skin, it is evident that the distribution 
of the two types of rays would be very dif- 
ferent, and that of the combination quite 
different from either. If the distance of 
any applicator from the skin is changed, it 
is obvious that the distribution of the radi- 
ation in the tissue will be changed also. In- 
creasing the distance, of course, will have 
the effect of increasing the percentage depth 
dose, while decreasing the distance will have 
the reverse effect. Therefore, if the gamma 
ray applicator is moved closer to the skin. 
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TABLE H 

distribution of various types of radiation in first centimeter 

OF TISSUE 


Percentage of Radiation Delivered at Depth 


Depth in 
Tissue 
mm. 

I 

11 

III 

IV 

V 

VI 

Gamma Rays 
at 10 mm. 

Gamma Rays 
at S mm. 

Beta Rays 
at 10 mm. 

Beta Rays 
at 40 mm. 

X-rays 

Hard 

X-rays 

Soft 

' d 

o 

o 

1, 

100 

100 

100 

100 

100 

i 

82 

75 

62 

70 

100 

97 

■ 2 ’ 
3 ^ 

69 

57 

39 

51 

99 

90 

57 

46 

27 

39 

98 

85 

■ 42 

30 

14 

25 

97 

70 

- 7 ■ 

■ 10 

31 

19 

8 

19 

95 

54 

24 

14 

6 

14 

93 

20 


and the beta ray one farther away, there 
will be found pairs of distances for which 
the distributions for the two will be nearly 
the same. It is very difficult to make ac- 
curate measurements of these depth doses 
within the first centimeter of tissue, and in 
the subseciuent discussion it must be borne 
.in.mind that the values given are not exact. 
However, no conclusions will be drawn 
which might be invalidated by more accu- 
rate information on this matter. Within 
the limits of our measurements it w’as 
found that when the gamma ray source was 
used at a distance of 5 mm. from the skin, 
and the beta ray source at 40 mm., the dis- 
triliution of the two types was approximate- 
ly the same. Accordingly the experiment was 
repeated with these distances — combination 
No. 2 of Table I. The result obtained was 
identical with the first. That is, for these 
two types of radiation, whether the sources 
are at the same distance or at such distances 
that the distribution of radiation in the first 
centimeter is substantially the same, it re- 
quires one-third more of a half-and-half 
combination of the two to produce an ery- 
thema than of either one alone. 

In the third combination the distributions 
were different again, but in a direction the 
reverse of the first case. That is, in the first 
series a greater percentage of the harder ra- 
diation reached a depth of 1 cm. in the tis- 
sue, while in the third a greater percentage 
of softer rays reached this depth (due to the 


greater target-skin distance). Yet here 
again the same increase in threshold erythe- 
ma dose for the combination was found. A 
similar situation was found in the fourth 
combination. In this case, as in all the 
others, the dose for the combination was 
one-third more than for either radiation 
alone. 

Table II shows the distribution of these 
various types of radiation in the first centi- 
meter of tissue, as determined by ionization 
measurements. 

It must be remembered, however, that the 
quantities of radiation necessary to produce 
these erythemas were equal not from the 
point of view of ionization measurements, 
but from that of the skin reaction. This 
reaction does not occur on the surface of 
the skin, but at some finite depth — or depths 
— within it. It is doubtless not a simple re- 
action, but a summation of several different 
effects upon several different types of cells. 
However, for the present, we may assume 
that, whatever effects are summed, they be- 
come evident at the level of the pigment 
cells, and that these are at an average depth 
of 2 mm. in the skin. That is, the level at 
which all the radiations deliver 100 per cent 
should not be at the surface, but at a depth 
of 2 millimeters. In this case the values 
given in Table II would not represent the 
effective distribution, but this would be 
more closely approximated by those of Ta- 
ble III. However, this does not at all alter 
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TAIIUC JII 

IMSTiniU’TIOK or VAKIOUS TVI’KS or uaoiatiox ix first ckntimeter of 
TISSOE — ox ASSUMl'TlOX THAT EQUAL AMOUNTS ARE DELIVERED 
AT A DKI’TII or 2 MILLIHrETERS 


I’crcciitaKo of Katliatioii Delivered at Depth 


Dopih in 1 
Tissue 
Him. 

T 1 11 

MI 

IV 

V 

VI 

(Imnin.-i Kays (lamina Kays 
al 10 mm. at 5 mm. 

Ucta Kays 
at 10 mm. 

Beta Kays 
at <10 mm. 

X-rays 

Hard 

X-rays 

Soft 


'M.=1 1 17.S 

260 

195 

101 

111 

1 

I 120 ! 130 

160 

HO 

101 

108 

2 1 

1 

ll)0 1 Klb 

l(K) 

100 

100 


3 i! S3 ! SI 

67 

77 

99 


.S 1' 61 1 .'3 

36 

49 

98 

78 

7 jj -LS j 33 

21 

37 

94 

SO 

'10 1* 3.=; i 25 

15 

27 

92 

22 


tile fact tliat it takes one-tliirtl more of any 
coniliination to prodnee tlie erytliema than 
of either component of the comhination. 

There seems to he no physical explanation 
of this phenomenon. We have estimated 
the (juantity of radiation delivered ;it differ- 
ent levels in the first centimeter of tissue by 
135 [ler cent of the combinatioiLS tested, in 
comparison with that delivered by 100 per 
cent of the individual comiionents, with the 
results shown in Table IV*. In this table the 
fir.st column specifics the individual radia- 
tion. the second gives the percentage arriv- 
ing at the stated depth, if 100 per cent ar- 
rives at a depth of 2 millimeters. The third 
gives two-thirds of this value, which is the 
quantity of that type of radiation used in 
the combination. In the fourth column is 
the total amount of radiation from the com- 
bination indicated. The fifth and sixth col- 
umns show the ratios of the amount of com- 
bined radiation to that of gamma alone 
(which occurs in every combination) and to 
that of the second radiation of the pair, re- 
spectively. From these two columns it is 
evident that the amount of radiation de- 
livered by the combination at any level 
within the first centimeter of tissue is always 
considerably more than that delivered by the 
less penetrating of the two components, and 
equal to or more than that delivered by the 
other, within the limits of experimental er- 
ror. In other words, at any level within the 


first centimeter of tissue, there is definitely 
more radiation delivered by 135 per cent of 
any of the combinations studied than by 100 
per cent of either component of that com- 
bination. 

The actual tissue change which occurs, 
however, is probably not a simple reaction 
on pigment cells at a certain level in tissue, 
as we have supposed, but something much 
more complicated. Miescher (5) in an ex- 
tensive study of radiation effects on skin, 
describes several varieties of cell change 
which occur. Different types of cell are af- 
fected in different ways. These reactions 
may be due to effects of radiation on differ- 
ent parts of the cell, or of different types of 
radiation on the same part. The observed 
skin erythema is the visible evidence of the 
summation of all these effects, and this visi- 
ble effect may be reached by various sum- 
mations. Evidently, then, the reaction for 
the combination may be really quite differ- 
ent from that produced by the single radia- 
tions. In view of the data of Table IV, 
some such interpretation of the phenomenon 
seems necessary. Definite information on 
the matter could not be obtained without 
extensive microscopic studies of irradiated 
skin. 

It appears, from the evidence presented 
thus far, that the increased tolerance of the 
skin to combined radiations is real, and not 
based on any failure to interpret physical 
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TABLE IV 

quantities of radiation reaching different depths in tissue for 
different types of radiations used singly or in combinations 
OF EQUAL PARTS OF TWO TYPES 


1 

Radiation 

Per Cent at 
Depth for 100 
Per Cent Dose 

Per Cent at 
Depth for 67 
Per Cent Dose 

Per Cent at 
Depth for 
Combination 

j 

Ratio 

% for Comb. 
% for Gamma 

Ratio 

% for Comb. 

% for Beta 
or X-rays 

2 Millimeter Depth 

All types 

100 

67 

134 

1.34 

1.34 

— 5 Millimeter Depth 

Gamma— 10 mm. I 
Pf.tn — 10 mm. ! 

1 61 

36 

41 

24 

65 

1.06 

1.81 

Gamma — 5 mm. j 

Rpfa — 40 mm. 

53 

49 

36 

34 

70 

1.32 

1.43 

Gamma — lO mm. 
Hard X-rays 

61 

98 

41 

66 

107 

1.76 

1.09 

Gamma— 10 mm. 
Soft X-rays 

61 

54 

41 

36 

77 

1 1.26 

1.43. 


10 Millimeter Depth 


Gamma — 10 mm. 
Beta— 10 mm. 

35 

15 

24 

10 

34 

0.97 

2.26 

Gamma— 5 mm. 
Beta--40 mm. 

25 

27 

17 

18 

35 

1.40 

UO 

Gamma — 10 mm. 
Hard X-rays 

35 

92 

24 

62 

86 

2.46 

0.94 

Gamma — 10 mm. 
Soft X-rays 

35 

22 

24 

15 

39 

1.12 

1.77 


diflerences. Therefore, as just suggested, 
a biological explanation must be sought. 
That is outside the scope of the present pa- 
per. We feel that we have answered in the 
affirmative the first question propounded — 
“Does the skin actually tolerate more ra- 
diation when combinations of different types 
are used?” 

We have found little information in the 
literature on careful observations of skin re- 
actions with combined radiations, except in 
the case of X-rays and ultra-violet rays, 
which we will consider later. Widmann and 
Weatherwax (6) report obser\'^ations on 
217 cases treated clinically with combina- 
tions of two types of X-rays or with gam- 
ma rays and X-rays. They found that it 
required amounts r-arying from 130 to 155 
per cent of the combinations to produce ery- 
themas. The reddening they observe is 
more intense than our threshold erythema. 


and their doses are determined by ionization 
measurements rather than by the erythema 
itself, so that it is not possible to compare 
their results directly with ours. However, 
their data offer a qualitative confirmation of 
our finding of increased skin tolerance with 
combined radiations. 

As we stated at the beginning of this pa- 
per, the question of the advantage of using 
combined radiations is only half answered 
when we have found that the skin will ac- 
tually tolerate more radiation when it is ad- 
ministered in this manner. It is also neces- 
sary to know if the tumor will tolerate 
more. We have no information on this sub- 
ject. It appears that the erythema is a com- 
plex reaction, due to several effects on sev- 
eral kinds of cells. If the tumor reaction is 
also complex, we might expect it to act m 
a similar way to the skin. If, on the other 
hand, it is a simpler phenomenon, then it 
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inifjlit Ik* expected to respond to the combi- 


nation ns to an aclnally increased dose of 
radiation. Tlic (piestion is one wiiicii can 
he settled only hy exletisive hiolofjical and 
clinical research. 

Up to this point we have not discussed 
the results of our experiments with idtra- 
violet radiation. This is for two reasons. 
A U*'*"^*^ Table 1 will show that this com- 
bination did not ttive the .‘'ame restilts as all 
the others. Moreover, we know very little 
about the absorption of this radiation in the 
tissues, and could not include it in any com- 
parisons. As a matter of fact, when we in- 
cluded this combination in our scries we 
were conscious that we were entering an en- 
tirely different field, hut we were interested 
to. see if a radiation so very different from 
the penetrating types already studied could 
follow the same law. When we found 
that, instead of obtaining our erythema with 
an increa.se of one-third in the dose, there 
was no visible elTect with an increase of 
one-half, there seemed no immediate reason 
for going on and finding the actual close 
necessary. We have found that the effect 
of ultra-violet and X-rays combined is dif- 
ferent from that of X-rays and radium rays, 
in that it takes considerably more of this 
combination to produce an erythema. 
From a clinical standpoint there would be 
no advantage in using ultra-violet in deep 
therapy, in such combinations as we have 
been studying. 

It may be of interest, however, to men- 
tion certain facts we observed in the course 
of this study. The individual reactions to 
ultra-violet rays were found to be much less 
regular than to radium or X-rays. Al- 
though the threshold erythema close was de- 
termined by an average of about seventy- 
five tests on twelve individuals, there was 
quite a large range in the actual erythema 
doses for these persons. For a satisfactory 
experiment it was necessary to find the ery- 
thema dose for each subject separately. 


This was not the case with the other types 
of radi.ation.s. In earlier .skin erythema ex- 
periments (7) we made a practice of test- 
ing each patient with a standard erythema 
close, and found that over 90 per cent re- 
sponded to it in a uniform manner. 

In administering the combined treatment 
in this series the question arose as to wheth- 
er the two types of radiation should be used 
at the same time; as in all the other com- 
bination.s, or whether the ultra-violet should 
be used at the time when the reaction was 
to be expected from the X-rays — two weeks 
later. The observed reaction in the case of 
radium and X-rays is a secondary effect, the 
primaiy erythema being ignored in these 
cases. But ultra-violet radiation does not 
produce this secondary effect, and if a re- 
action is to be observed it must be a primary 
one. From this point of view it would be 
reasonable to apply the ultra-violet two 
weeks after the X-rays, But in all the other 
experiments the two types had been given 
consecutively, with no lapse of time. There- 
fore we decided in each patient for this 
group to give 75 per cent of the X-ray dose 
to each leg, followed immediately by 75 per 
cent of the ultra-violet to the right, while 
the ultra-violet to the left was given two 
weeks later. Six patients thus treated 
showed no reaction whatever at an)^ time on 
either leg. Two others were supposed to be 
in this series, but in their cases the ultra- 
violet treatment actually produced a faint 
er 3 'thema, so that their doses of combined 
radiations were really about 175 per cent. 
In both of these, the leg which had the 
X-ray and ultra-violet together showed a 
faint flush in 24 hours over the whole ultra- 
violet area, 5 cm. square, with more intense 
color in the 3 cm. square area which had 
both radiations. In 48 hours all trace of the 
reaction was gone, but in two weeks there 
was a faint bronzed area in the 3 cm. square. 
The leg which had the X-ray alone at first 
showed no reaction at any time until the 
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ultra-violet vas used, two weeks later. The 
day after tliat a faint erytliema from tlie 
ultra-violet, with a deeper color in the cen- 
ter area of combined radiation, was ob- 
seiwed. A week later — tliree weeks after 
tlie first exposure — ^both areas of combined 
radiation showed a faint tanning, but no 
furtlier evidence of tlie ultra-violet was 
visible. 

These two cases are too few to warrant 
any xtry definite conclusions. However, in 
view of tlie fact that it has been stated that 
ultra-violet rays act as an antidote for ex- 
cessive X-radiation, the result is interesting. 
Sampson (8) first published this observa- 
tion. and a number of clinical reports since 
have tended to establish the idea. A'cne of 
these Avere carefully obseiwed experiments, 
but ratlier impressions. Hoivever, iMacKee 
and Andreivs (9) and Pfahler, Klauder, 
and Itlartin (10). in attempting to obtain 
confirmation of the tlieori', came out with 
experimental results which contradicted it. 
Our two cases indicate that, instead of in- 
creasing tlie resistance of the skin to X-rays, 
the ultra-violet radiation made it more sen- 
sitive. since in tliese cases three-quarters of 
an eri-tliema dose of X-rays produced a vis- 
ible reaction ivhen used in conjunction with 
a verv mild dose of ultra-violet ray.s. 


SUMMARY 

It is shown that, for combinations of 
gamma rays and hard beta rays, gamma rays 
Lid soft X-rays, and gamma rays and hard 
X-rays, in equal parts, it requires one-third 
more radiation to produce a threshold ery- 
thema on human skin than for any of these 
t'vpes used alone. 

This increase is real and not based on a 
misinterpretation of readings of physical in- 
smunents. The quantity of radiation was 
not measured by any instrument, but by its 
effectiveness in producing the skin' e^-^ 
thema. ■ 


No physical explanation can be offered 
for the phenomenon. 

In the case of a combination of equal 
parts of ultra-violet and soft X-rays, the 
erythema was not produced with an increase 
of one-half in the dose, under the conditions 
de.scribed. 

The authors wish to express their grati- 
tude to Mr. L. INIarinelli, who made many 
of the tests with soft X-rays. They also 
wish to tliank Dr. G. Failla for his interest 
and helpful suggestions during the course of 
the work. 
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IMStTSSION 

Du. 1'k.\xcis CAin-KU Wnon (New 
'N’ork): This pajK'i' of Dr. Quiniby’.s is, I 
ain sorry to .say, a rare exception to ino.st 
of the papers we Iiear. It is .somui both 
])hysically atul l)iiil<i.i,ncally. and siie has 
taken into consideration all possible condi- 
tions which apply. Now there cannot be 
any challcnjjc to her facts: that is obvioti.s. 
'I'he work has been so ])ainstakini^ and .so 
thoronjtb that tbe proof that two erythemas 
do not amount to 50 and 50 per cent is ob- 
viou.s. Of course, as I pointed out last year, 
the sum of 50 per cent of a lethal dose of 
radium and 50 per cent of a lethal dose of 
X-ray on Drosophila comes to 100 per 
cent, and with extraordinary accuracy. Now 
that only means that this is true for a very 
minute "roup of individual cells, and it ijives 
point to my previous remarks, that the ques- 
tion of an erythema dose is not a matter of 
physic.s but of clinical observation. How- 
ever. it is unquestioned that this 50 and 50 
per cent sum is true in ti.ssues for the in- 
dividual cells, but whether, as Dr. Quimby 
has carefully pointed out. a tumor will be 
destroyed more efi'cctivch* b}' a combination 
of 50 per cent and 50 per cent, is not an- 
swered by these experiments on isolated 
eggs of the Drosophilas. It is answered 
only for the individual cell of the tumor, 
but not the tumor cn masse, and whether the 
tumor will be better killed as a gross object 
by radiation of half X-ray and half radium 
is again a clinical matter for clinical investi- 
gation ; it cannot be answered abstractly. It 
may be that some tumors will disappear by 
half and half; it may be that the destruc- 
tion of the tumor does not depend upon the 
grade of sensitivity of the individual tumor 
cell. It may be a fact that the very sensitive 
tumor cells are killed by a 50 plus 50 per 
cent dose and the very resistant tumor cells 
require the 135 per cent. That, again, is 
a piu-ely clinical matter, and no answer can 
be made except by clinical experiments of 


the same tyj)c. Remember, these experi- 
ments are carried out with materials sus- 
pended in the air on very thin gauze, away 
from all .scattering material; that all ques- 
tions which arc involved in the tissues, the 
tyf)c of scatter, the reaction which goes on 
in the individual protein molecule, the effect 
on the wave length, the hundred different 
things we can think of as playing a part — 
tho.se questions cannot be settled by either 
the flies’ eggs or by tbe study of the tissues 
at the present time. Tissue studies on the 
effect of radiation are, as a matter of fact, 
very unsatisfactory; they differ with dif- 
ferent tissues and different tumors, and 
some of our tumors are killed by direct 
action and others b}- the interference with 
the circulation which the radiation produces. 
This is an interesting and valuable paper, 
which emphasizes the importance of the 
combination of careful physical and clinical 
observations. It does not invalidate at all 
tlic biological experiments, but only shows 
that in a comple.x organism we must be very 
careful about generalizations. I hope that 
Dr. Quimby will extend these studies to the 
very soft and very hard X-rays, making a 
combination of the two, but in all probabil- 
ity tbe answer will be the same, because she 
has used hard X-rays and gamma rays of a 
fifth — or whatever it may be — of the wave 
length of the X-ray which she has used, so 
I think the answer will be the same. I am 
not astonished that the ultra-violet was not 
at all consistent: ultra-violet action is 
molecular and not atomic, and while the 
mode of killing the cell may be the electrons 
discharged in the cells, that is something we 
do not know definitel}'. It would not be 
expected that the two reactions would be 
comparable; one is very superficial, and, 
also, the erythema with the ultra-violet 
varies with the pigmentation of the skin and, 
as you know, a patient easil}'’ acquires an im- 
munity or resistance to the ultra-violet. 

I hope that in a year or so Dr. Quimby 
will be able to give an answer from tests on 
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tumors. The great difhculty with experi- 
ments on human tumors is that no human 
tumor has the same X-ray sensitivity as any 
other human tumor. That is the advantage 
in using standard transplanted animal tu- 
mors. 

Dr. W. E. Chamberlaix (San Fran- 
cisco): Dr. Quimby’s work is so careful 
and scientific as to seem conclusive. Yet, 
after reading her recent publication on this 
subject, and hearing this present paper, I 
am still unconvinced, and I am wondering 
whether it is possible to carry out such stud- 
ies by attempts to estimate skin changes, 
c.g., erythema. Dr. Quimby feels that 
through the use of many skins, a statistical 
type of answer has been obtained, of great- 
er value than attempts to read shades of 
difference on one skin. This is doubtless 
correct. But in all attempts to determine 
presence or absence of erythema, it is fun- 
damental that a slight change is recognizable 
only when it is bordered by sharply demar- 
cated normal (unrayed) skin. An erythe- 
ma which IS readily discernible when sharp- 
y contrasted with surrounding protected 
^kin. becomes entirely indistinguishable 
^Gien situated m the center of a large irra- 
c iated area in vhich the intensity of the 
close gradually fades off as one passes from 

ZTJ'' 2 ^”-b 3 -’s radium 

l^h faded dime gradually into normal 
V n, for It IS impossible to obtain sharp 
mar^^ns when irradiating with gamma rays. 

Dr. Quimby now plans to carry out a fur 
her study of skin erythema with combina- 
tions of two types of rays, this time using 
hard and soft X-rays. In this study shf 
c'lll ha^e sharply demarcated areas to ob- 
serve and I will be very much surprised if 
she does not_ find that a 100 per cent e^- 
diema effect is obtained when a 50 per cZt 


And I am tempted to ask, “How could it 
be otherwise?” When one reviews the 
'vork of Hoi, hr, sen, Franeis Carter Wood 
and ofters, proving that air ionization and 
btologic effect are parallel for even grossly 

Sz«Th?‘“ “h - 

lengths ha? "'=■« 

gths that are present in many of the 

beams that these workers used, k seem 

qmte inevitable that the addition of haff 

eff^e? no 1“e in 

eitect, no more, no less. 


sha?r,at?K''‘"' C'CewYork): I ,hi„t f 
Wood to assure Dr. 

wWchbea dn r' 

tor wl I? i" 

on the conf”* Otosophda eggs. I believe, 
n the contrary, that these results are the 

T"” -- been 1 

not think Z? C fP 

ing from ^ 

all biolo ■ ttnd concluding that 

presented today some 

wave len^h "^^diich shmv that the 

has a ? combination of wave lengths 

sbtZZmI ir?" 

With heV) that ther^-^^" ^ 

cal pvni • ^ apparently no physi- 

Zttf T «sults, accofding- 

basis T? for on a biological 

thar K- 1 "T' assume with Dr. Wood 

wavp effects are independent of the 

hv’e: ^^Plsnation of Mrs. Quim- 

Peroin^^^n more difficult, 

thpn ^ predilection for one 

t eory or another. I am simply waiting for 

uffictent experimental evidence before for- 
mulating any theory. With all the work on 
pnf which is being done in differ- 

a oratories, I believe that it will not be 
7 before this point is settled to the 
satisfaction of all concerned. 
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Dr. Quimhv (Xi-\v Dr. Wood 

ha.*? asked me about the relative time.s of 
e.xposure for the different types of radia- 
tion. W'c attempted to adjn.'^t our intensi- 
ties of radiation so that tlie times would lie 
approximately the same, in order to avoid 
possible errors from such a variation. It 
was not possible do this exactly, hut the 
shortest exposure used was .about h.alf an 
hour and tiie lon.^est alnnit two hour.*;. This 
holds for both combined and sinj^le types. 

I am exceedintjly interested in Dr. Cham- 
berlain's re.Mdts. W'e have not been able to 
try the combination of hard and .^oft 
X-rays, hut I do not believe that the dis- 
crepancy between his restdts and ours is due 
to inaccur.acy in readinj^ the erythemas. It 
is quite true that it is more dillictdt to read 


the radium erythemas than those due to 
X-niys, hut it becomes easier with experi- 
ence. W’e tried to eliminate any po.ssibIe 
errors in deciding whether erythemas exist- 
ed. Dr. Pack and J made our observations 
indeijendcntly, hut our decisions were al- 
most always in accord. I kept the records 
and knew the doses which had been admin- 
istered, which might have prejudiced ray 
judgment, hut Dr. Pack never knew at the 
time he examined a patient what the latter’s 
treatment had been. In a few cases it was 
impossible to be sure of the result, due to 
.some skin condition (blotchiness, hairi- 
ness), and these have been omitted from the 
data. I hope we may be able to repeat Dr. 
Chamberlain’s work and either confirm his 
results or find out why ours do not agree 
with his. 



A SIMPLE SELF-RECTIFYING GAS X-RAY TUBE 
By RALPH W. G. WYCKOFF, Ph,D,, and J. B. LAGSDIN 
Rockefeller Institute for Medical Research, New York Ctry 


T his tube was originally developed be- 
cause of the need in some biological 
experiments for a constant and more 
intense source than is given by the commer- 
cially available X-ray tubes. It has proved 
to be so simple and reliable in everyday op- 
eration, however, that in this laboratory it 
has replaced commercial tubes for the prep- 
aration of the different kinds of photo- 
graphs used in crystal analysis. 

Self-rectifying gas tubes have been made 
familiar to many through the Shearer tube, 
as manufactured by the firm of Adam Hil- 
ger. There is, however, a wide range of 
tube dimensions over which self-rectification 
can be obtained. The amount of high volt- 
age current which a tube will pass unilat- 
erally depends upon its total volume, the 
size of its cathode, the shape and size of the 
anode end and other details of its design. 
A number of forms have been made and 
tried out in this laboratory. The one to be 
described is undoubtedly not the best pos- 
sible, but it has fulfilled our requirements 
sufficiently well to make further studies un- 
necessary at this time. The tube has two 
advantages over the usual type: it is much 
simpler and cheaper to make; at the same 
time, it seems from our experience to give 
steadier operation with a more intense use- 
ful beam. 

A gas tuije was adopted only after long 
experience with hot cathode metal tubes. 
Where, as in crystal analysis, purity of spec- 
trum is important and a metal tube is to be 
in daily use, it has been found easier to build 
a controllable gas tube than to prevent tung- 
sten sputtering in one of the electron type. 

A photograph of the tube is shown in Fig- 
ure 1. Drawings of the essentials of its 
construction are reproduced in Figures 2-A 
and 2-B. It is comjrased of three parts, the 


anode end, A, with target, a, the cathode C 
and the glass tube B which serves to connect 
the two ends while keeping them insulated 
from one another. 

Except for the water jacket, j, and the re- 
movable target, a, the anode end is ma- 
chined from a single piece of solid brass 
rod. Into this is threaded and soldered the 
pump connection h. The cap, c, projects 
into the glass, B, and protects a section of it 
from sputtering. Flat places, d, are ma- 
chined on either side of the anode block and 
holes, c, cut to provide windows for the 
emitted X-rays. In tubes for structure an- 
alysis these windows have been rectangular, 
as in Figures 2-A and 2-B; for some bio- 
logical irradiations they have been circular 
with a diameter of 5/16 inch. They have 
been covered with 0.001 in. aluminum foil 
which inspection showed to be free from 
holes. Care must be taken in mounting 
these windows to be sure that the cementing 
rvax holds the foil smoothly and tightly. If 
the smallest bits of wax or dirt get inside 
the tube, it will be erratic in operation until 
cleaned. Furthermore, if wax gets uneven- 
ly under the windows, they will crack and 
develop leaks as the tube is successively ex- 
hausted and filled with air. Hard de Kolin- 
sky cement or white wax has proved best 
for these seals. Imperfectly made windows, 
in our experience, account for a majority of 
the difficulties with these X-ray tubes. The 
anticathode, a, is a hollowed-out, water- 
cooled brass rod threaded into the anode 
block. The metal to serve as anticathode is 
either silver soldered or spun into its face, /. 
It is convenient to have several targets 
faced with different metals which can be 
used interchangeably. The seal is effected 
by filling the cup g with a suitable wax. 
Black picein, as a relatively soft wax which 
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Fig. 1. A photograph of the X-ray tube and its evacuating system. (See Figures 2- A and 2-B.) 


wets brass well, is very satisfactory for this 
joint. In some early tubes the anticathode 
was carried on a carefully made and greased 
vacuum thread. Owing to the difficulty of 
keeping the interior of the tube free from 
traces of grease, this construction is not to 
be recommended. 

Except for the cathode piece itself, which 
is of aluminum, and the radiating copper 
fins, the cathode is of brass. After long use 
the aluminum end, which should be slightly 
concave, may become so pitted as to need 


refinisliing. The size of the focal spot will 
depend upon the distance between target and 
cathode (ca. 1.75 in.). In order to be able 
to adjust this focus without destroying the 
vacuum in the tube, the cathode is mounted 
on the vacuum threaded screw h. When 
well made and lubricated with a good rub- 
ber grease, this thread is completely vacu- 
um-tight. The connecting pyrex glass tube, 
B, is about four inches long for voltages up 
to 40,000 volts ; with higher voltages a six- 
inch tube has been used. During operation 
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this ,i(lass will hocoino warm. (Ei arcouiU 
(if the ivsulliii.ir tcMiiperaturc ilifi'crcnre he- 
twecn ii anil the watcr-coolcil niclal end at 
/', a jnint made of the be^t (|nalily red scal- 
in.r; wax i< superior to dc Kotinshy cement. 

In order that ajipnratns may be broni,d)t 
close to the tnri^cl. onh' the cathode is main- 
tained at biLjb potential. Adeipiate electri- 
cal insnlation is obtained by makinp^ the snp- 
jiort in of I'ipire 1 from bard rubber. 

I'or voltaK;es at least as bii,di as fiO K.\\ 
this tube {'ives perfect self-reciilication with 
currents of 10 milliamjieres. We have not 
souijbt to use bibber voltaijes nor have 
{greater current inputs been tried for. In 
trial runs currents as bij^b as 20 ma. have 
been used satisfactorily for short periods 
but for continuous service at such energy 
con.sumption the windows .should be water- 
cooled. In routine work we use a current 
of ca. 5 ma.. with a voltage of ca. 40 K.V. 
This output is set not by the cajiacity of the 
tube but by the fact that it givc.s sufTiciently 
short exposure times and by the belief that 
the dangers to the experimenter from the 
stray radiation Avitb stronger beams are not 
worth the convenience of .still cjuicker pho- 
tographs. The beam from a copper target 
obtained under the foregoing conditions will 
kill in 20 seconds half of the bacteria it 
strikes at a distance of two inches from the 
window and would produce corresponding 
injury to other living cells in its path. It is 
obi'ious that unless care is taken the opera- 
tor may be seriously injured by these rays. 
With a good and large crystal such as cal- 
cite, a satisfactory 30° oscillation spectral 
photograph can be made in from one to two 
minutes ; only rarely do the exposures for 
small crystals or poorly reflecting faces ex- 
ceed one hour. 

THE VACUUM SYSTEM 

For the satisfactory operation of a gas 
tube the evacuating system is as important 


as the tube itself. Since the output of X- 
ray.s depends on the gas jiressure, some de- 
vice must be used to hold this constant. If 
a steady output is not desired, one of the 
several sorts of slow gas or air leaks that 
were devclo/ied for early X-ray lubes could 
be employed. It is as easy and much more 
satis factors’ to make use of a pressure reg- 
ulator. Several' have been suggested. Each 
is a valve placed between the tube and the 
vacuum pump and actuated by a solenoid 
through which flows current from the pri- 
mary of the high tension transformer. 
When the gas jiressure in the tube rises, 
more current is consumed. Acting through 
the solenoid, this increased current opens the 
valve and allows the pump to exhaust the 
tube till the pressure has fallen to its previ- 
ous lei'cl. A drawing of the regulator we 
use is shown in Figure 3. In the photo- 
grajih (Fig. 1 ), it is to be seen at D bettveen 
the tube and the mercury pump E. The iron 
core, II, floats on the surface of mercury. 
When lifted by the solenoid the mercury 
level in /> drops and connection is established 
between q and r through slots,' zv. The tube 
current regulated in this way is approxi- 
mately adjusted by raising and lowering the 
iron cap, .r, using the vacuum threaded 
screw, t. Accurate setting is effected by al- 
tering the current through the solenoid, 
which is connected in parallel with a vari- 
able resistance in the primary circuit of the 
transformer. The pull on the core may be 
A’-aried by changing the height of the sole- 
noid. When trial has shoAvn the most sen- 
sitive position, it can be held in place Avith a 
ring of insulating tape Avound around the 
glass tube. The characteristics of a suitable 
electrical circuit are shown in Figure 4. 

The stopcock u is left ojien AAdiile the sys- 
tem is pumping to about the desired pres- 


iR. H. Bozorth, Jour. Am. Chem. Soc., 1927, XLXX, 971; 
F. E. Haworth, Jour. Opt. Soc. Am., 1929, XIX, 79; T. N. 
White, Jour. Sci. Inst. 

2T. N, Wliite, op. cit. 
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j<urc: durinj^ upcrnlit))! it is dosed, If small 
particles of f,^reasc or dirt accidentally pci 
into the X-ray tuhe. the conse(ptent large 
and erratic cvolntion of gas may cause the 
iron core to jump violently, 'j'o prevent 


'-RFXTlh'YJNG GA.S X-RAY TUBE 

not reciuirc more than half an hour. We 
follow the same general routine of complete 
evacuation and slow raising of voltage every 
time the tuhe is to be used. As long, how- 
ever, as the output is not to be changed, the 





Fip. A. An clcctricnl circuit suitable for the operation and control of the X-ray tube. 


breakage of the containing arm, a carefully 
cleaned piece of rubber tttbing is shellacked 
into place at v to serve as a bumper. 

In breaking in a new lube, it is best to 
evacuate it till it is completely hard and then 
to raise the voltage by steps till no current 
is passed, even momentarily, at the highest 
potential to be used. For 60 K.V. this 
should not lake more than ten or fifteen 
minutes if the tube is clean inside and its 
seals properly made. The voltage should 
then be reduced to a low value, the stopcock 
u closed and the screw t manipulated to al- 
low the tube gradually to soften. As soon 
as it begins to pass rectified current, as in- 
dicated by the milliammeter, the voltage 
should be raised slowly to the desired value. 
Frequent use of the stopcock probably will 
be needed to control the gas pressure until 
adjustment has been made for the current 
and voltage to be used. If the tube and sys- 
tem are tight, the whole procedure should 


screw, t, need not be adjusted and ordinarily 
the tube is ready for use within ten minutes 
of the time the pumps are started. 

For steadiest operation it is better not to 
have the system absolutely tight. Satisfac- 
tory results have been obtained by introduc- 
ing a pair of rubber junctions of nitrometer 
tubing at F and G of Figure 1. The glass- 
rubber and metal-rubber surfaces are shel- 
lacked but the rubber itself is not painted. 
The consequent flexibility makes connection 
of the tube easy and the rubber seems suf- 
ficiently porous to give a suitable leakage of 
air. If the mercury pump is fast, it is per- 
haps better to increase the volume by intro- 
ducing a flask such as H. 

Where a very steady output is desired, a 
controllable air leak may be added and a 
mercury trap cooled in alcohol and solid 
CO 2 interposed between diffusion pump and 
tube. With this arrangement a tube will 
operate day after day for hours at a time 
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with a maximum current fluctuation of ca. 
0.1 ma., provided occasional adjustment is 
made of the solenoid rheostat to take care of 
gradual hardening after evacuation. When 
equal voltages are maintained across a tube 


and equal currents through it, ionization 
measurements with an air chamber made on 
successive days have been found constant 
within the accuracy of the method (ca. 2-3 
per cent) . 


ANALYSIS Ol' DIAPIlRAfJM SYSTICi^l ]'OR THE X-RAY 
STANDARl) IONIZATION CHAMBER’ 

15y l.AUIvlS'I'OX S. 'rAYLOK, Ihircan <>( Siaiidards, Wasiiint.ton, D. C. 


I N ineasurint^ the ionization in an ttnre- 
slnctcti :u)lui!h' of olDtosphcric air, ac- 
roalinj,^ to the internationally adopted 
ddinition the r-nnil.* the accuracy of the 
determination depends principally on, first, 
the electrical measurements of the ionization 
and control of the X-ray oiui)ut ; secondly, 
the determination of the air volume of which 
the ionization is being measured. 'I'he first 
has been treated by Behnlcen.’ Classer,’ 
Duane," and more recently by the author;'' 
the .‘^econd is effectively the object of the 
present [laper. 

Behnhen,’ in a comiiarison of the r-unit 
between tbe I.aboralories of Glasser, Duane, 
Grebe, Kiistner, Holthu.'Jcn, and the Physi- 
kalisch-'l'echnische Reichsanstalt, found a 4 
per cent discrepancy among the diEerent 
laboratories. In his publication of the re- 
sults of this compari.'^on no e.xplanation is 
offered for the disagreement, it being as- 
sumed to be due to faulty e.xperimental 
technic rather than to the theory of the ex- 
periment. In a study by the author'’ of the 
various measuring methods, a source of 
error sufficient to account for Behnken’s re- 
sults was traced to the measurement of the 
ionization current. However, it is recog- 
nized that even an agreement between two 


iRese.irch Paper No. 119. Reprinted from Biirroii 
Stajidards Journal of RcscarcUf November, 1929, III, 
printed by permission. 


of 


Re- 


2The r-unit is defined as “the quantity of radiation 
which, when the secondary electrons are fully utilized and 
the wall effect of the chamber is avoided, produces in 
1 cubic centimeter of atmospheric air at 0° C.^ and 76 cm, 
mercury pressure such a degree of conductivity that one 
electrostatic unit of charge is measured at saturation cur- 
rent,*’ 


sBchnken, Hermann, and Jaeger, Robert: Ztschr. f. tech. 
Phys., 1926, VII, 564. 

4GIasscr, O., and Portmaiin, U. V.: Am. Jour. Roentgenol, 
and Rad. Then, January, 1928, XIX, 47. 


cDuane, William, and Lorenz, Egon: Am. Jour, Roent- 
genol. and Rad. Ther., May, 1928, XIX, 461. 


cTaylor, L. S.: Bureau of Standards Journal of Research, 
1929, II, 771. 


TBehnken, Hermann: Strahlentherapie, 1928, XXIX, 192. 
sSee Footnote 6. 


laboratoric.s might an.se from the errors 
pre.seiit comiiensating each other, so that it 
is \'cry desirable to study the possible errors 
in the varioius other controlling factors. 

In practice, the ionization is measured in 
several cubic centimeters and the ionization 
current divided by the corresponding air 
volume, tbe ionization throughout the entire 
volume being assumed to be uniform. How- 
ever, this is not, in general, the case, and so 
we must determine the effective volume 
corrcsi)onding to uniform ionization. In 
some recent work Failla® has measured air 
ionization in a standard chamber, using 
widely varying diaphragms, and found that, 
according to the particular diaphragm sys- 
tem used, there may be a considerable uncer- 
tainty in the determination of the air vol- 
ume. 

Behnkcn, Glasser, and Failla have used 
circular diaphragms of the order of 1 cm. 
diameter, while Duane uses a rectangular 
slit system where his chamber diaphragm 
is 0.5 by 5.0 centimeters. Most of the ob- 
servers have placed a screening diaphragm 
close to the tube to prevent radiation from 
the target stem entering the standard cham- 
ber. Depending upon its relative size and 
position with respect to the focal spot, this 
diaphragm may or may not have a direct 
bearing on the ionization readings. 

It, therefore, seemed advisable to analyze 
the effects of the diaphragm system careful- 
ly so as to obtain some quantitative measure 
of the error introduced by certain assump- 
tions regarding it. VVe shall, therefore, 
treat the problem, first considering the focus 
as a point source (Sec. II, 1), then as an ex- 
tended source (Sec. II, 2), 'and finally show 


©Failla, G. : Am. Jour. Roentgenol, and Rad. Ther., Jan- 
uary, 1929, XXI, 47. 
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Fig. 1. Diaphragm system. 

the experimental justification (or failure) considered valid; but, in general, they are 

for the assumption made (Sec. Ill, 2). contradictory, since the radiation from a 

point source gives a flux density in the di- 
II. GEOMETRICAL ANALYSIS OF THE rection of the beam which is proportional 

DIAPHRAGM SYSTEM to the cosine of the angle that the given 

ray makes with this axis. 

1. Behnkcn’s analysis, assuming a point presenting Behnken’s analysis,^" we 

source of radiation.— In this it is assumed gj^all use for ease in the later development 
that the focus is a point source of radiation, ^ nomenclature differing slightly from his. 
and that the X-ray flux density is uniform Referring to Figure 1(a), F is the focus of 
over the cross-sectional area of the beam in x-ray tube, M the first diaphragm, 

the ionization chamber. When the dia- radius a; N the ionization chamber dia- 
phragms are verj' small compared with their 

separation, these two assumptions may be lOBehnken, Hermann: Strahlentherapie, 1927, XXVL 79- 
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radius b, and x a piano in the ioni- 
zation clianibor Jiornial to tho axis of the 
hcain. 

'I’lu* focus is assumed to ho a point, the 
X-ray intensity of which is roprosontod hy 
a llux density of at unit distance. Then 
on the axis of the hcam at x, the intensity, 
or llux per unit area, is jtiven hy 


{ISW 


( 1 ) 


provided, of cour.se, that the radiation he 
.suflicicntly penetrating- to permit lo.ss hy 
ahsoqition in the length {D-\-k) to he 
neglected. Letting r equal the radius of the 
cross-j-ection of the beam at .r, we see that 


r IM-k 

so that the cross-sectional area of the beam 
at .r i.s 




( 2 ) 


I'he volume of an element of length dx of 
the beam is dV=r.rdx. The energy dE 
absorbed therein per unit time is 


dE=^^.I/lV 


( 3 ) 


where •/. is a constant. The number of ions 
produced by this absorbed radiation being 
proportional to dE, the electrical measure- 
ment of the ionization gives a quantity pro- 
portional to the X-ray intensity /,. 

From the equations (1), (2), and (3) 
above we find that the energy absorbed in 
the element at x is 




y./„ t: {D-\-ky 


(D+ky (B-j-ky 


'{B^ky 


-I„dx 


¥dx (4a) 


(4b) 


Eejuation (4b) expresses, however, the 
energy absorbed in a volume of cross-sec- 
tional area and thickness dx, located at 


a distance {B-\-k) from the point .source 
(that is, at the diaphragm N). Therefore, 
for any length Lo of the chamber, the total 
energy Lj ah.sorhed in the chamber is given 
hy 


{B-\-ky 


As a consequence we are justified in consid- 
ering the effective air volume as having a 
radius b, a length equal to the effective 
length of the measuring electrode, and lo- 
cated at a distance (B-\-k) from the focus. 
The question as to what part of the ionized 
air volume the distance must be measured, 
in applying the im'crse squai'C law, is thus 
answered. In a previous paper the author 
has given the necessary electrical conditions 
to determine accurately this effective length 
Lo of the air column from which the ioniza- 
tion is being measured. 

2. A nalysis assjivtmg an extended sonree 
of radiation: (a) general treatment. — May- 
ncord’^ and others have considered the focus 
as an extended source, but exaggerated, as 
shown below, the importance of the error 
introduced by assuming a point source. To 
estimate this error another assumption will 
be made which, while not quite correct, is 
indicated by experimental evidence to be a 
closer approach to the true conditions. 

Consider the focus to be an extended 
source having an area at least as great as 
the projected area of the diaphragm N 
upon the target. (Fig. 1 (c).) Let, further, 
the “brightness” (in the optical sense) of 
the focal spot be uniform both as to area 
and direction viewed. Then over the plane 
X the distribution of flux density varies in a 
manner determined by the diaphragm sys- 
tem. There will be a central area of radius 
c (Fig. 1(6)), having a nearly uniform dis- 
tribution, and a surrounding ring area of 
outer radius d (Fig. 1 (c)), having a non- 


llMayneord, W. V.: Brit. Jour. Kadtol., 1928, N. S. 
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uniform distribution. Their dimensions are 
readily obtained. 

To find the radius c of the central area, 
consider the system of Figure 


of the focal spot. Its magnitude is taken 
from 


-a_ 

-a 


B 


from which 


from which 


Db — Da-\-Ba 


B 


( 5 ) 

For the outer radius d of the penumbra. 
Figure 1(c) gives. 


_/ A-{-k 

a A 


ka-^kb-\-Ba 
^ B 


( 7 ) 


a 


b B—A 


or A- 


Ba 


OL-\~b 


also 


whence 


by substituting the value for A as derived 
in Equation (6). 

To determine the flux density at any 
point on the plane .r due to the total emis- 
sion from the focus, we may use the cosine 
law of emission and illumination as ex- 
pressed by 


B^4_D—A 
b d 


<j=2=4i, 


3 T _ 7^cos®a da dc 

^ac 


(8a) 


B~A 


substituting the value of A above 
,_Da-\-Db — Ba 

'' B (6) 

_ It is seen that the values of c and d are 
independent of the distance k from the focus 
to the first diaphragm M, and, as experi- 
mentally demonstrated in Section III, 2, we 
are thus justified in considering the first 
diaphragm M, as the source of radiation, 
whose brightness is also, like that of the tar- 
get, uniform with both direction and area 
for the small angles under consideration. 

If now, the aperture of the system be de- 
fined as the solid angle P (Fig. 1 (c)) be- 
tween the most divergent rays passing 
t trough the two diaphragms, we see that 
the first diaphragm may be considered as 
the source of radiation only if the actual 
area of the focal spot fills the aperture P 
of the system. This limiting condition is 
seen from Figure 1 (c), where f is the radius 


where 7^ is the flux density at the target in 
the direction along the axis of the beam and 
likewise also the corresponding flux density 
through the area at M ; dl^ is the flux den- 
sity through an element of area dc in the 
plane x, and in a direction normal thereto; 
« the angle which the line joining da and dc 
makes with the normal to these areas, and 
Dac the distance between the elements. The 
total flux at any point on the plane is 
obtained by integrating the flux received 
from the various elements of the surface 
'^a^ of the diaphragm M. This has been 
evaluated by Foote^^ for the illumination 
from a radiating disk. 

If ^0 is the angle between the axis and 
the most divergent ray, then referring to 
Figure 1 (c), for cos" /3o=0.9950, cos Po 
can be assumed equal to unity without in- 
troducing an error greater than 0.5 per cent 
in the flux density at any point. This con- 
dition is true for the experimental arrange- 
ment of most observers. With a system 

bureau of Standards Bulletin No. 263, 



TAYI.OK: AXAI.VSIS r)F DlAl’IIHAGM SYSTEM 


53 


Slid} as ttscd Iiy niiaiu-, iunvcvcr, it is not 
negligible.*’ 

In the r.'ise where ens' E,— 0.9930, we 
may assume the (lu.x <lensity \miform 
over the central area (big. 1 (b)) ami 
given by 

where, since /) is the distance from the 
plane .r to the lir.st diaphragm M , the effect 
at .r is as if the ."Source were located at the 
diaphragm M. 

'i'hc energy dli- ah.sorhed in the central 
volume clement dv of cross-sectional radius 
c and thichness dx is then 


dE.=:Vd ,d7’ 



c' dx 


r. gn-Da+ISa) : K 


IP 


IP 


Like <//:, in Efptation (4a), dll-: is propor- 
tional to the ionization current measured. 
In the special case where the two dia- 
phragms arc cciual a=b and thus 


dE': 


Y. T.b- 

-Tf- 


(%) 


given point on the ring only a fraction of 
the first diaphragm is visible. Thus, at the 
inner radius of the ring the X-ray flux 
density is ecpial to that of the inner area 
while at the otiler edge it is zero. 

(bj liffcclk’c volume of air ioniccd . — 
J laving found the effect in the central area 
as above, one might proceed by using Foote’s 
deri\'alion to evaluate that in the penumbra, 
but a simpler and more direct method is 
suggested by the derivation above for the 
effect of a point source. 

W'e proceed, therefore, to determine the 
total energy absorption within the chamber, 
regardless of its distribution. Since it is 
permissible to neglect the loss in flux arising 
from absorption along the path, it is obvious 
that the ionization in a length dx in any 
cross-section of the beam at any plane x 
within the ionization chamber is propor- 
tional to the total flux through that cross- 
section. This is given, however, by the total 
flux entering the diaphragm N. The com- 
bined result along any length L of the beam 
in the ionization chamber is equal then to 
that of a beam having a cross-section equal 
to that of the entrant diaphragm N and a 
total flux density equal to that at N. This 
gives for each element of length 


It will be noticed that dE': in Equation 
(9b) has the same form as dE^ in Equation 
(4b), the only difference b'ing in the re- 
placement of {D-\-k) by D. It remains to 
determine the ionization in the penumbra, 
which may be neglected when using very 
small diaphragms very far apart, but not in 
general. 

The ionization produced in a volume ele- 
ment of the surrounding ring area or penum- 
bra of outer radius d can not be easily cal- 
culated, owing to the fact that from any 


l3lt must b« pointed out that the cosine law cannot be 
applied rigorously to X-radiation. However, by considering 
tne energy distribution about an X-ray tube target, we see 
that over small ranges the error introduced by assuming 
this law is very small. If we consider the change in flux 
density over a plane, from a point or extended source, as 
due simply to the change in distance from the source, we 
arrive at an equation identical with Equation (8a). 


dE,==^' - - dx (10)’^ 

Summing up for the whole effective length 
Lo of the measuring electrode, we have 


Equation (11) has the same form as that 
of Behnken, Equation (4c), the difference 
being in the location of the effective source 
of the X-radiation at the diaphragm instead 
of the focus. 

We haA’^e thus established that for either 


i4Equ,ation (10) may also be obtained from Equation (9a) 
by the process of decreasing D until it is equal to B, at 
which point the penumbra disappears, with consequent sim- 
plification of the problem. 
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a point source (Equation (4b) ), or an ex- 
tended source within fixed limits (Equation 
(10) ) the product of the area of the ioniza- 
tion chamber diaphragm by L determines 
the effective air volume; with the condition 
that in the first case the inverse square law 
is used with the source at the focus, while 
for the second it is used with the source con- 
sidered at the first diaphragm M. The ex- 
perimental justification for this is given in 
Section III. 

Equation (11) should express actual con- 
ditions within experimental limits so long 
as cos" ^0 differs from unity by less than 
the permissible experimental error. Having 
fixed the maximum permissible variation 
in flux density we may determine the range 
of magnitudes over which the equations 
above are valid. This, of course, depends 
upon the aperture of the system, so that for 
any given system the region over which an 
accurate determination of the r-unit is pos- 
sible may be determined. 

As indicated in Figure 1 (c), the focal 
spot must fill the aperture if the assumptions 


made are valid ; that is, from Equation (7) 
we must have 


ka+kb+Ba 

^ B 


If in a particular case 


^^ ka+kh^Ba ^j2b) 

for a part of the range of B, then the in- 
A^erse square law should be applied, using 
the distance from diaphragm N to the focus 
instead of to M, the diaphragm M serving 
simply to reduce the radiation coming from 
points other than the focus. If we have 
a sufficiently small focal spot (one which 
never fills the aperture) and a diaphragm 
system such that cos^ ^o=0.995, we can 
determine the volume of ionized air as ac- 
curately as the experimental precision war- 
rants by assuming a point focus. These 
conditions have not been realized by all oh 
serv'ers. 
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in. i;xi’i;inMi;NT.\i. stuoy or i)1.\i'h)i.\om 

SVSTI’.M 

/. Tyffc of (h'aphrogois used. — I'ir.st, n 
study was made to determine if the form 


(12a)) by the extended focal area the dis- 
tance li between diaphragms M and N 
should be used and the inverse square law ap- 
plied thereto. When it is not filled, the dis- 
tance from the focus .should be used. 



Fig. 3. Validity of inverse square law. 


of the edge of the circular diaphragms used 
affected the measured magnitudes. One- 
quarter inch lead diaphragms having the 
same diameter (10 mm.) were prepared, all 
having different edges. The first group 
were tapered, ranging from 0° to 15°. The 
next group were beveled, leaving a half 
thickness of lead as an edge. In no case was 
a measurable difference produced in the 
ionization current. The diaphragms subse- 
quently used were all of this beveled type. 

2. T est of inverse square law. — ^Accord- 
ing to Section II, 2, so long as the aperture 
of the diaphragm system is filled (Equation 


To test this the ionization chamber was 
mounted on a track of such length that the 
distance between focus and limiting dia- 
phragm N could be varied from 40 to 200 
cm. ; the radius of the diaphragm M could 
be varied from 2 to 6 mm. and that of N 
from 2 to 10 millimeters. 'A null reading 
electrostatic system was used for measuring 
the ionization currents and a constant volt- 
age generator for the X-ray tube.^® 

To align the system accurately, the ioniza- 
tion chamber track was leveled and approxi- 
mately adjusted by sighting through the dia- 

isSee Footnote 6. 
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phra<mis at tlie target. A fine wire was tlien 0.61, obtained when the break occurred at 
«=trung along the a^is of tlie system and the 5=105 centimeters. 

track^further adjusted untU tlie wire remain- Likewise if i is plotted against l/(5-f^)- 
ed in tlie center of tlie front and back cham- a break occurs at the point corresponding to 
her diaphragms for all positions of the 5=110 cm. (Curve a) except that in tliis 



Fig. 4. Distribution o{ intensiW across the standard X-ray beam. (The relative height of Cun-es a and 
b has no significance.) Cune a, for displaced diaphragms; Curve b, for properly aligned diaphragms. 


cliamber along the track. This was ac- 
complished even more accurately by insert- 
ing in tlie diaphragms disks having vert' 
small holes in the center. 

Curve b in Figure 2 gives (for a=b=0.5 
cm., 1=12 cm., and /=about 0.62 cm.) tlie 
observed X-ray intensitv or ionization cur- 
rent i, plotted against tlie inverse square of 
the distance 5 between the tube focus and 
the ionization chamber diaphragm .V. As 
should be e.xpected. up to a certain value of 
1/5- corresponding to a distance 5=105 
cm., tlie intensity is found to be strictly pro- 
portional to 1/B-. According to Equation 
(7). a break in this proportionality should 
occur when 

ka-~-kb~-Ba 

5 = 0-62 

Thus in this case the calculated value of / 
is 0.62 as compared with the observed value 


case the portion of the curve corresponding 
to distances near the tube obe)'S the inverse 
square law. 

The inverse square law may be expressed 
as 

log z=log c — 2 log 77 (13) 

where c is a constant and H is the distance, 
eitlier 5 or (5-j-^) as the case may be. By 
plotting (Fig. 3) tlie data, the log of the in- 
tensity (proportional to log /) against that 
of tlie distances 5 or (5-j-^), as tlie case 
may be. the applicability of Equation (13) 
is tested. For Curve I, H is taken as the 
distance 5 between diaphragms .1/ and .V; 
while in Cuiwe II, H is taken as the distance 
(5-]-^) between .V and the focus. Curve 
III represents the slope (minus 2) which 
Cun-es I and II should have if tlie law e.x- 
pressed in Equation (13) is obeyed. It is to 
be seen that, of Cun’e I, the portion PR i^ 
parallel to III ; while of Cun-e II, tlie por- 
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tinn l’(J is parallel U> ///. lloncc llic ex- 
pcrinuMital rcsulls hi-ar (nit tlic conclusions 
that for distances within a certain ran.i'c 
near the tube tlu: inverse s(|uare law should 
he apjdicd with the distance (/Fi h ) ; while 


ph(»tonieter, is plotted against position across 
the hcani. With the X-ray lube and first 
diajihragni displaced laterally about 0.5 cm. 
from the central position, a photographic 
plate expo.sed inside the ionization chamber. 



over the range farther from the tube, the 
distance B is used instead. 

It is thus clear that the assumption of 
neither a point source nor an extended 
source is valid under all conditions ; hence, 
special care must be taken in any experi- 
mental set-up to decide which may be used. 

3. Uniformity of X-ray flux . — lo check 
if the flux obeyed the conditions assumed 
for deriving the equations of Section II, the 
uniformity of the flux over the cross-section 
of the beam in the center of the ionization 
chamber was tested by exposing photo- 
graphic plates in this plane, the exposure be- 
ing varied over wide limits of time. With 
a proper alignment of the diaphragm sys- 
tem, the distribution over the central area 
should be uniform. That this proved true 
is shown in Figure 4 (&) where the photo- 
graphic density, obtained by measuring the 
resulting photographic plate with a Marten’s 


gave the distribution shown in Figure 4 
(fir) — the dotted line giving the expected 
density for a perfectly symmetrical beam. 
As expected, the densities were greater on 
the side toward which the source was shift- 
ed. The irregularity with which the observed 
curve fluctuates about the smooth curve can 
well be ascribed to the inhomogeneity of the 
photographic emulsion. 

4. Choice of operating conditions . — 
Two special cases may be given which illus- 
trate how the geometrical analysis of the 
diaphragm system permits conditions to be 
chosen that yield an accurate determination 
of the ionization per unit volume. Letting 
be the maximum angle of divergence be- 
tween the axis and the rays passing through 
the diaphragm system, then Cun'^es I, II, 
and III (Fig. 5) give the values of cos Pq 
plotted against the radial position in the 
ionization chamber for three cases where 




Radius ot focus 



Distance B (cm) 

Fig. 6. See text, this page. 


5=25, 50, and 100 cm., respectively, where III for 5=100 cm. indicates that h may 
0=0.4 centimeter. The values of cos P„ become extremely large before exceeding 
are obtained from the relation the given limit. 

From Equation (7), giving the radius of 
^ =tan'^ — ^ the focal spot necessar}' to fill the aperture, 

we may plot cun'es which indicate the dia- 
from Figure 1 (c). phragms and distances which may be used 

If we stipulate that cos* ^,,=0.9950 in- and yet fulfill the condition that /> {ka-\- 
troduces the maximum permissible error — kb-^aB) /B. If, for instance, we have a 
which means an error of less than 0.25 per focal spot of radius 0.6 cm., any set of con- 
cent in r-units — it is seen that any phvsical ditions composing the portion of the curve 
conditions whereby cos ^,,=0.9975 may be (Fig. 6) below f==Q.6 may be used. Thus 
used. Thus the intersection of any curve in in Case I, where the diaphragms M and A 
Figure 5 with the line a&=0.9975, gives at have a radius of 0.5 cm. each, the distance 
once the upper limit within which our ap- 5 must never be less than 100 centimeters, 
proxiniations would be valid. In Curi'e I In Case II where a=0.4 and &=0.6 cm., 5 
for 5=25 cm. it is seen that b must not ex- may be reduced to 50 cm., while for a=0.6 
ceed about 0.5 cm.; in Curve II for 5=50 and 5=0.8 cm. no value of 5 whatever will 
■ cm., b must not e.xceed 1.4 cm. ; while Curve suffice. 
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In the standardization equipments used 
b}' Belinken, Duane, and Glasscr, each has 
a diaphragm corresponding to M. How- 
ever, it is probable tliat their focal spots did 
not completely fill the aperture of the sys- 
tem, so that for the purpose of indicating 
the allowable deviation in each, we may 
consider the aperture as determined by the 
radii of the focal spot and diaphragm 
and the distance (B-j-k). We may then 
compute cos Po as a function of (B-j-k) for 
different radii of the diaphragm N and so 
determine the range over which the allow- 
able error in measuring the air volume is 
not exceeded. A set of these relations are 
plotted in Figure 7. All conditions falling 
on the curves above the line at cos Po— 
0.9975 may then be used without introduc- 
ing more than the stipulated error. 


Consider now three of the well-known 
X-ra)’’ standardization equipments: 

I. Behnken’® (Physikalische Technischen- 
Reichsanstalt). — (B-{-^)=10S cm.; the 
radius of the focal spot f and diaphragm N 
are about the same and equal to 0.35 cm., 
making cos Po fall between Curves I and II 
in Figure 7, thus indicating a very small 
error which may be neglected. 

II. Glasser^’’ (Cleveland Clinic). — (5-f 
/^)=45 cm. and f=b=0A centimeter. The 
point fulfilling these conditions falls on 
Curve II, well above cos i8o=0.9975, also 
indicating a very small error. 

In the two cases above, the focal spot 
may be slightly greater than indicated, but. 


icBehnken, Hermann: Strahlentherapie, 1927, XXVI, 79. 
liSee Footnote 4, 
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Fig. 8 Pinhole photographs to indicate the mag- 
nitude of off-focus radiation. 


even so, the maximum error will be less 
than 0.5 per cent. 

III. Duane^® (Harvard Universit}^). — 
This system has for iV a rectangular dia- 
phragm 0.5 by 5.0 cm., and is ap- 

proximately 60 centimeters. The energy 
distribution across the beam in the 0.5 cm. 
direction will be uniform within the neces- 
sary limits. Along 5.0 cm. direction, how- 
ever, the variation in cos /3o with {B-\-k) is 
shown in Curve V, whence it is seen that for 
{B-\-k)=60, the maximum error in cos“ Po 
is about 1.6 per cent, and, therefore, can not 
be neglected. In order to reduce this error 
to within the prescribed limits, we must 
make (5-T^)=90 centimeters. 

IV. INFLUENCE OF “^'OFF-FOCUS'^ RADIATION 

Off-focus radiation may be defined as 
that radiation from an X-ray tube which 
originates from points on the target face 
other than the sharply defined focal spot. 
If a diaphragm M be used which is suffi- 
ciently small, “off-focus radiation” does not 
enter. In this radiation lies another pos- 
sible source of error in standardization 
measurements, and on account of the diffi- 
culty' in accurately' measuring its magnitude 
most observers have avoided a quantitative 
study of the question. Glasser^® has indi- 
cated the importance of screening the ioniza- 
tion chamber diaphragm (iV) from radia- 
tion coming from the stem and the body 
of the target other than the face. Like- 
wise, Behnken,^“ Failla,^^ Duane“ and most 
others have taken similar precautions, al- 
though in every' case the method was en- 
tirely' arbitrary. 

-A pinhole photograph of the target taken 
through the diaphragm sy'stem will indicate 
any' source of off-focus radiation. Especial 


isSee FootROte 5, 
l^’See Footnote 4. 
20See Footnote 16 
SlSce Footnote 9. 
22Sce Footnote 5 
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carc, liowcvtM', must l)i* used in malciu.tj such 
photographs, mucc au uudcr-cxposed plate 
may apparently indicate a /^ood focal spot 
and little on*-l’ocus nuliatiou; an over-ex- 
posure indicates .uenerai radiation from the 


at times he of too f,aeal a magnitude to be 
neglected. 

To measure the ofT-focus radiation, the 
diaphragm A' was fixed and the ionization 
chamber placed at a fixed distance from the 



Fig. 9. Measure of the proportion of off-focus radiation to focal spot radia- 
tion for a particular tube. 


whole face; whereas an exposure com- 
mensurate with the limiting error would 
give some indication of the actual off-focus 
radiation in proper proportion to the focal 
spot radiation. These three cases are 
shown, respectively, in Figures 8 (a), (&), 
and (c). While the amount of off-focus 
radiation will usually be but a small per- 
cei'itage of the focal spot radiation, it may 


tube such that the aperture of the dia- 
phragm system did not introduce more than 
0.5 per cent maximum deviation in the flux 
density across a plane within the chamber. 
Ionization current readings were made as 
the diaphragm M was varied from a diam- 
eter of 0.4 to 1.2 centimeter. The curve in 
Figure 9 shows the intensity (a to ionization 
current) plotted against a~ (a to area of M) 
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for a 200 K. V. Coolidge tube having a focus diiferences in their respective off-focus 
of radius about 0.4 centimeter. It is seen radiation. 

that the intensity increases very rapidly up Referring to Cun^e II in Figure 5 show 
to a point P Avhich corresponds to the condi- ing the validity of the inverse square law' 
tion where the sharply defined focus just fills we have seen that the upper portion PQ 



<I.ep .hcr.py 


die aperture, while beyond this point the 
ionization increases very slowly and some- 
what irregularly. Nevertheless, a continual 
increase is e\ ident and no saturation value of 
the X-ray flux was indicated over the range 
studied. It IS thus seen that for this par- 
ticular tube and diaphragm system, the 

magnitude of this off-focus radiation can 
not be neglected. 

It is probable that if two obser^-ers were 
to use. respectively, diaphragms M of 0 9 
and 1.5 cm. diameter for such a tube 
some correction would have to be applied to 
make their measured r-units agree. Similar 
curves obtained for two other tubes showed 


gave the nearest approach to the proper 
slope of — 2. However, there is a very 
slight but definite divergence which may 
probably be attributed to the off- focus radia- 
tion, since the quantity of this radiation 
entering the ionization chamber varies with 
the distance B. Over the lower part PR 
of Cuiwe I the slope is exactly — 2, indicat- 
ing good agreement with the inr^erse square 
law. (Equation (13).) 

Behnken and Glasser have diaphragms 
-1/ of 15 and 12.5 mm. diameter, respective- 
1}, placed in each case about 15 cm. from the 
target. Their X-ray tubes have focal spots 
of different size. It is therefore evident 
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tli.it liiiih may have finite a dilicrent ratio i>{ 
oii-foeus to oil'-l'ofns onerf^y. aiul lliUh in- 
troduce discrepancies between their r-nnits. 
Airain, I'ailla has no diai>hra,um close to liis 
,\-ray tnhe. hnt restrict', his scattered radia- 


lichnken s, and (ilasscr's) (he radiation is 
taken off the tarj^^ei face at an angle of 45°, 
and at <>0' to (he cathode stream. Duane’s 
diaphragm system is similar to that of 
nehnken and Tilasser, except in being rec- 



Fig. 11. Dislrihiition of energy about target in a plane through the 
tube axis and the normal to the target face. 


tion by a diaphragm some 30 cm. away 
from the focus. He has given a detailed 
discussion"^ of the changes in ionization due 
to varying the size and positions of his 
diaphragms. These differences in experi- 
mental technic require that proper allow- 
ance be made for o(¥-focus radiation or else 
it must be completely sliieldcd from enter- 
ing the ionization chamber, which may be 
accomplished by using a diaphragm system 
wherein the focus always fills the aperture. 

V. ERRORS DUE TO ENERGY DISTRIBUTION 
ABOUT THE TARGET 

In three cases noted above (Failla’s, 

23Sce Footnote 9. 


tangular. However, it is dissimilar in that 
the radiation is taken off the target at a 
small angle of some 10° to 15°, and, con- 
sequently, it is important to determine 
whether there is any possible error due to 
the uneven distribution of energy with 
angular direction about the focus. 

The energy distribution about a massive 
target has been studied by Kaye,^'* Cool- 
idge,*-’ and others and is shown in Figure 
10 for a 45° angle between cathode stream 
and normal to the target, the data being 


fir, I’roc. Royal Soc., London, 1910, 

LaaaHI, 189. Kaye found that as the angle between nor- 
mal and cathode stream changed the distribution about the 
normal did not vary much. 

25Coolidge, W. D., and Kearsley, W. K.: Am. Jour. 
Roentgenol, 1922, IX, 77 . 
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taken from tlie paper by Coolidge and 
ICearsley and replotted on polar instead of 
rectangular co-ordinates. Fi^tre 11 like- 
,vise shows tlie energy distribution about 
the focus in a plane perpendicular to the 


by Duane, the tube tilted to an angle of 
about 35° and rotated about -|-70° to 
75° from its normal position, and the cross- 
section of the beam photographed behind 
the second diaphragm. The resulting plate 



Fig. 12. Distribution of energ>' across a rectangular beam taken from the 
target at a glancing angle. 


cathode stream. It is seen from the curres 
in Figure 10 that the distribution is nearly 
uniform in the direction used by Behnken, 
Glasser, and the Bureau of Standards. This 
is the direction in which radiation is usually 
taken in practice. At glancing angles to 
the target, however, the change in distribu- 
tion is very rapid, so that the flux densit}* 
across a plane as considered in Section II, 
should decrease appreciably in passing from 
one side of tlie beam to the other. 

In Duane’s case, where long rectangular 
slits are used, we should expect, therefore, 
an appreciable cliange in the flux densit}^ 
across the beam. Of course, if the dia- 
phragms are sufficiently small such a change 
would be ven,' small and could be neglected. 
A photographic determination of this effect 
was easily obtained. A rectangular dia- 
phragm system was set up and carefully 
aligned so as to correspond to that used 


densities are indicated in Figure 12, cun.'e 
a being taken lengthwise of the rectangular 
diaphragm, and cur^-e b crosswise. As 
should be expected, the lower part of the 
field is more intense than the upper and 
likewise the right side more intense than 
the left. These inequalities were obtained 
likewise in the opposite direction when the 
tube was rotated through — 70° to 75°. 

The variation in flux density here consid- 
ered is entirely independent of that due to 
the cosine law; it is, however, possible that 
the two may be present at the same time. 
In an accurate comparison of the r-unit be- 
tween two laboratories care must be taken 
that such errors are small enough to be 
neglected. An ideal standardization equip- 
ment would have the X-ray tube so con- 
structed that the radiation is taken normally 
from the target. 
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In l!u' autlior's iiihl paper/'' a earcfttl 
sttuly made of the hcvora! methods used 
in mea'-urinp air ioni/.ation with partieular 
reference to the accuracy of each method. 
As a conserpience of the dilTereuces found, 
an improved method was tested and found 
to lie satisfactory. In the present paper, the 
nu'tliods for ohtainin.^ the elTective vohune 
of air ionized iiavc heen analyzed, the re- 
sults heini,' stimmarized hclow. 'I'hc next 
lo.ttical prohlem is that of analyzinit tite 
methods used in the comparison of the 
r-unii hetween the different laboratories 
having a standard ionization chaml)er. 'i’his 
prohlem is hein.ir undertahen at present .at 
the liureau of Stajidards. 

SUM.M.SKY 

1. Previous investiftators have assumed 
the X-r,ay tube focus to he a jjoint source. 
Experiments de.scrihed in the present article 
indicate that the assumption of a uniform 
and ex'tendcd focus yields instc.ad a more 
reliable determination of tlie r-unit when 
the distance between X-r.a)- tube and stand- 
ard ionization chamber is such that the 
foc.al spot area fills the diaphragm aperture. 
In this case the inverse square law is valid 
when applied to the distance between the 
X-r.ay tube diaphragm and the entrant dia- 
phragm of the ionization chamber. 

When the X-ray tube diaphragm is not 

2oSec Footnote d. 
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Jilletl the inverse sijuare law should he used 
with the distance between the target and 
the entrant diaphragm of the ionization 
chamber. Off-focus nidiation may impair, 
however, the accuracy of the results in this 
case. 

2. The use of a limiting diaphragm close 
to the X-ray tube may introduce an error 
in the measurement of the ionization in the 
effective volume, this being due to the ofif- 
fijcus nidiation entering the ch.amber. Such 
error may introduce discrepancies between 
the r-unit as established in various labora- 
tories. 

.1. Py having incorrect alignment of the 
diaphragm system serious error may be in- 
troduced in measuring the effective volume. 

4. Due to non-uniform energ}’- distribu- 
tion about the target, the use of narrow 
rectangular diaphragms is inadvisable ex- 
cept under carefully determined conditions. 

5. Using diaphragms of the same size, 
but having edges beveled at different angles, 
introduces no measurable difference in the 
ioniz.ation. 

6. The discrepancy in measurements of 
the air volume under the conditions used 
by other observers is shown to lie within 
expected error. 

Discussion of these problems with the 
various investigators cited has been very 
helpful. Recognition is due G. Singer and 
C. G. Malmberg, of the Bureau, for their 
assistance in the experimental work. 



X-RAY DIFFRACTION IN LIQUIDS 

By CHARLES W. STILLWELL, Pm.D, and GEORGE L. CLARK, Ph.D., 
Department of Chemistry, University of Illinois 


T WO questions are considered in this 
paper: the correct interpretation of the 
inner (secondary) ring familiar in 
many liquid diffraction patterns, and a brief 
survey and evaluation of the possibilities of 
the photographic method of recording X-ray 
diffraction patterns of liquids. 

When ■ X-rays are transmitted through 
tire alcohols or fatty acids or certain other 
long-chain compounds two diffraction max- 
ima are produced. According to Stewart,^ 
the outer ring, corresponding to the smaller 
spacing, is a measure of the cross-section of 
the molecule, while the inner one is asso- 
ciated with the length of the molecule. On 
tliis interpretation is based his theory of 
cybotaxis. Recently Thibaud and Trillat 
have stated^ that only the outer ring is de- 
pendent on the size of the molecule while 
the inner ring is in every case due to gen- 
eral radiation and bears no relation to the 
length of the molecule. Obviously the 
question is of vital importance and should 
be settled before further studies of X-ray 
diffr.'iction in liquids are undertaken. 

The contentions of Thibaud and Trillat 
are, brieflc. as follows; The inner (sec- 
ondary) ring is due to a filtration of the 
general radiation by the liquid itself. If 
the specimen is less than 2.0 mm. thick, no 
inner ring is produced, and as the thick- 
ness of the specimen increases the intensity 
of the inner ring increases in comparison 
with that of the outer ring, since the Ko: 
radiation is absorbed to a greater extent 
than is the general radiation. The diameter 
of the inner ring varies with the tube volt- 
age, the ring diffusing toward the center as 
the voltage is increased. Other things be- 


3 See 5ever.ll paper,*; hy Stewart and co-worke* 
cbI licfic-f for 1927, 1928, 1929, and 1930. 

iThibaud and Trillat: Compt. rend., 1929, p 


in Physi- 
751, 907. 


ing equal, the position of the inner ring is 
affected by the particular liquid used, since 
its size is a function of the coefficient of 
absorption of the liquid. Remarkable agree- 
ment is shown between the experimental 
values for the inner ring and the values 
calculated from absorption data. Thibaud 
and Trillat saj^ little about the origin of this 
inner ring aside from the fact that it is due 
to general radiation. It must be diffraction 
produced by an identity period of some sort, 
however, and if it is not related to the 
length of the molecules then it must be re- 
lated to the interplanar spacing correspond- 
ing to the cross-section. A similar ring is 
produced on pinhole diffraction patterns of 
steel. The inner edge of the ring is deter- 
mined by the voltage on the tube and the 
outer edge by the absorption limit for silver. 
The diffraction of the general radiation is 
produced by the 110 planes of iron, the 
same which produce the most intense dif- 
fraction ring with K ex radiation.® It should 
be noted that Stewart considers in his first 
paper the possible effect of general radia- 
tion, and this point is discussed below. 

It is a comparatively simple matter to 
choose qualitatively but conclusively be- 
tween these two interpretations. If two 
isomers are chosen, each having the same 
number of atoms and therefore the same 
absorption coefficients, and X-ray diffraction 
patterns are obtained for both, using iden- 
tical tube voltages and thickness of speci- 
mens, then according to Stewart the size of 
the inner ring will depend on the length o 
the molecule, while according to Thibaii 
and Trillat it will depend on the cross-sec 
tion of the molecule. Fortunately in chang 
ing from a normal to a secondary or tertiar) 


3C!ark: Metals and Alloys, 1929. 
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TAtILK 1 

i;k\i)ix<;s hi r.sTAiu.isii ACcruACY oi- visual mkasurkmkxt 
or DH l'KACTIOX' MAXIMA 


JJlnmclrr uf DilTractioii Liiif's (cm.) 



n-iimyl 

Alccliol 

Sccoiulary 

ainyl Alcoliol 

Ol'sn ver 

Otitcr 

Imirr 

Outer 

Inner 

1 

2.m0 

l.IO 

2 . 7,1 

1.16 

■> 

2.-I) 


1.77 

1.09 

.1 


1.3S 

1.71 

1.08 

.) 

2.n 


2..30 

1.10 

5 

2. ID 


1 . 7 -\ 

I.IO 

c» 

2.-5() 

1..3S 

1.77 

1.10 


TAniAC n 

Tin: i.ii:ti;kmixatkix ur tiik i'Koimck si’KciMKX-To-iTLsr distance 


Liquid 

'riiickncss 

Diam. of 

ki'>U 

1 listancc .Specimen to Film 

d (calc.) 

n-liiityl alcohol 
n-l'Utyl alcohol 

1 inni. 

8 inin. 

2.27 cm. 

2.35 cm. 

7.15 cm. 

7.10 cm. (to near side of cell) 

7.5 cm. (to center of cell) 

7.9 cm. (to far side of cell) 

4.55 A. 
4.34 A. 
4.57 A. 
4.80 A. 

secondary amyl alcohol 
secondary amyl alcohol 

2 mm. 

8 mm. 

2.25 cm. 
2.32 cm. 

7.20 cm. 

7.1 cm. (to near .side of cell) 

7.5 cm. (to center of cell) 

7.9 cm. (to far side of cell) 

4.69 A. 
4.41 A. 
4.65 A. 
4.89 A. 


alcohol the cross-section increases and tlic 
length decreases, hence the diameter of the 
inner ring will increase if the first theory is 
correct and should decrease according to the 
second theory. 

exterimental 

Preliminary experiments were undertaken 
to establish the most favorable conditions 
for obtaining clear, sharp diffraction pat- 
terns. Molybdenum radiation was found to 
be superior to copper radiation. Although 
the rings produced have a smaller diameter, 
they are sharper and offer a greater contrast 
to the background and may be measured 
with less percentage error, either with the 
eye or with the microphotometer, than can 
those produced by copper radiation. The 


liquids were held in a brass cell with retain- 
ing walls of thin mica. The mica produces 
a faint Lane pattern which is not to be con- 
fused with the measurement of tlie more 
diffuse liquid rings. The thicker the speci- 
men the shorter the time required to obtain 
a satisfactory pattern, other things being 
equal. At 39 K.V. tube r^oltage an 8 mm. 
specimen requires six hours’ exposure, while 
a 2 mm. specimen requires over 24 hours, 
using the same pinhole S 3 'stem. It is inter- 
esting to note that the thickness of the speci- 
men apparently does not make the rings 
noticeably more diffuse. One might con- 
clude from this that it is only molecules 
oriented at the interface which produce 
diffraction and the effective diffracting 
thickness remains constant as the thickness 
of the specimen is increased beyond a cer- 
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y 3 ,luc. The f 3.ct thst inci Cciscd thiclc“ 
ness decreases the time of exposure required 
refutes this conclusion, however, as do the 
data in Table II, indicating that the meas- 
urement of the plate-to-specimen distance 


/ 

/ • 



, . 


/ 


Fig. 1. n-amyl alcohol (35 KV.). 

should be made to the center of the speci- 
men. The effect of thickness of specimen 
on the nature of the diffraction should be 
subjected to further quantitative study. A 
thickness of 8 mm. was chosen for most of 
the experiments since that is the thickness 
used by Stewart in all his work and by 
Thibaud and Trillat in much of theirs. The 
radiation was filtered through one thickness 
of zirconia. 

There are two main sources of error in 
the determination of the interplanar spac- 
ings. The measurement of the diameter of 
the ring is doubtless the main source, its 
magnitude depending on the diffuseness of 
the pattern and on the density of the nega- 
tive. Some liquids produce much sharper 
diffraction rings than others. To establish 
the degree of accuracy attainable by measur- 
ing the diameter directly from the film, 
using dividers, two films were selected, one 
fairly dense and one fairly thin, and sub- 
mitted to trained, independent observers. 


Their results are recorded in Table I. It is 
evident that the maximum error for the 
outer ring may be placed at 0.05 cm., or 
about 2 per cent, while the maximum error 
for the inner ring, which seems to be more 



Fig 2 ter-amyl alcohol (35 K.V). 

difficult to measure, is 0.08 cm., or 7.3 per 
cent. The results indicate that it is reason- 
able to expect a degree of accuracy better 
than these maximum values from a trained 
observer. All these measurements were 
made on the most diffuse patterns (see Fig. 

1) . The percentage error may be halved 
on the patterns which are sharp (see Fig. 

2) . It is difficult to increase the accuracy 
greatly for this type of pattern by using 
a microphotometer, due to the general 
fogging of the negative which cuts down 
the contrast. The zirconia filter decreases 
this fogging considerably and further ef- 
forts are being made to eliminate it. It 
is entirely possible to obtain a micropho- 
tometer which, when used on films of 
ideal intensity, will reduce still further the 
error in direct measurement. The distance 
from specimen to film may be accurately 
measured. With a thick specimen the ques- 
tion arises as to the point in the specimen 
from which the distance should be meas- 
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TAiu.r. in 


c — * 




Tube 

Liam, of KiuRS 

(I (calculated) 

I’uliliplicd Data* 

Wave 

Length 

LiqillU J luCKUCs*. 

Vol(. 

limrr Outer 

Inner 

Outer 

Inner 

Outer 

Inner Ring 




rm. cm. 

A. 

A. 

A. 

A. 

A. 

ii-lmtyl nicoliol 

1 mm. 

K.\'. 

2.25 

.... 

4.55 

11.1 

4.4 


n-liiityl .nicoluil 

S mm. 

.T'; K.V. 

1 2.'? 2 .45 

8.4. 

4.57 

11.1 

4.4 

.39 

Bcn.-ctie 

B mm. 

K.W 

1.2.5 2.25 

8.16 

4.77 


4.7 

.405 

'IVrtiniy ninyl ale. 

K mm. 

.bSK.V. 

1.20 218 

8 80 

4.92 

8.5 

5.05 

.392 

ii-nmyl alcnlidt 

Bmm. 

.t.s K.V. 

1,.4S 2..11 

7.9.1 

4 46 

12.6 

4,4 

,407 

i«o-.iiiiyI alcoliol 

.‘t’ mm. 

.t.ULV. 

two r!n(t>. 






i«o.amyl alcolio! 

S mm. 

.tl K V. 

lliri e riuft'! 






i<^o-aTi)yI alcolinl 

.s mm. 

2'! K.V. 

three rinys 






Tcrli.nn- .uny) ale. 

Smm. 

27 K.V. 

1.22 2.1.S 

S.75 

4.92 

S.S 

5.05 


Sceoatlary amyl ale. 

mm. 

17 K,V. 

1.10 2.12 

9 71 

4,65 

11,3 

4.80 

.... 

Ma.\iimim error 

: In outer 

iiu(,' (2C 

e) ~ 0.1 A., inner 

riiiR (7 

%) = 

.65 A. 



I’rolialilc error: 



00:^1 A 



25 A 



at..! Sliiinrr: y 

:rv.. 

XXXI. I, 







urcd. 'J his was c^talilishcd by obtaining 
the difTraction pattern for tiic same sub- 
stance in a thin cell (in which case there is 
no question aliont tlie distance), determin- 
ing tlie corresponding interplanar spacing 
and then comparing this value witli the in- 
tcrplanar spacings calculated by assuming 
different ftim-to-specimen distances in the 
thick cell. The data for two independent 
determinations are set forth in Table II. It 
is evident that tlie distance should be meas- 
ured to the center of the cell, which is the 
result most naturallv to be expected. With 
this procedure the error in measurement is 
negligible. 

The main advantages of the pinhole 
photographic method are the elimination of 
e.xpensive apparatus and the possibility of 
obtaining direct, permanent, visible records. 
The accuracy attainable without the micro- 
photometer justifies its use in many prol> 
lems. By using a microphotometer the first 
advantage is lost but the accuracy may be 
doubled. With careful control of conditions 
it is probable that the photographic method 
will prove useful for all but the most pre- 
cise work. 

Using the procedure described above. 


X-ray diffraction patterns were obtained for 
the liquids listed in Table III. With the 
help of Stewart’s data liquids were chosen 
which would give the most marked diffrac- 
tion maxima in the positions most useful 
in settling the point at issue. 

DISCUSSION OF RESULTS 

The first three listed in the table are in 
the nature of preliminary experiments. No 
inner ring is obtained for the thin (1.0 
mm.) specimen, even with 54 hours’ ex- 
posure, under the same conditions which 
produce such a ring in six hours with the 
8.0 mm. specimen. This is in accordance 
with the observations of Thibaud and 
Trillat, but we do not feel that it is signifi- 
cant inasmuch as the diffracted radiation is 
so weak under these conditions anyway. 

With normal butyl alcohol it is significant 
that the inner ring corresponds to a spac- 
ing quite different from the published value 
for the length of the molecule. Stewart 
and Morrow have demonstrated the ap- 
pearance of a diffraction maximum at cer- 
tain tube voltages due to general radiation 
and the position of this inner maximum for 
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n-butyl alcohol agrees reasonably well with 
tliat found by tliein." Assuming that the 
inner ring is the result of tlie diffraction 
of tlie general radiation by the same inter- 
planar spacing which diffracts the K oc 



Fig. 3. Benzene (35 K.V.). 

radiation to produce tlie outer ring (i.c., 
tlie value corresponding to tlie cross-section 
of the molecule), we have calculated in 
the last column of Table III tlie wave length 
whicli would be so diffracted. This value 
(approximately 0.4 A.) agrees reasonably 
well with the maximum effective wave 
lengtli of general radiation at 35 K.V. as 
recorded by Siegbahn®, if we allow for tlie 
fact that tlie peak would be shifted to a 
somewhat lower wave length b}’^ filtration by 
tlie zirconia and the liquid. 

Stewart records only one diffraction 
maximum for benzene,® whereas at 35 K.V. 
we find two. Here again tlie inner ring is 
clearly due to general radiation (see Fig. 3). 

The problem has been more systematically 
approached with the series of amyl alcohols 
listed. At 35 K.V. tlie inner ring is due 
to general radiation. As the voltage is de- 
creased, the general radiation maximum 

4Sle^^.'lrt and ^rorTO\\ ; Ph>McaI Re\ , September, 19’7 
XXX, 232. 

sSpectro^copy of X-ra>s Oxford Umv. Pre^s 1925, p. 20S. 

CPhysical Rev.. June, 1929, XXXIII, SS9 


becomes less marked. At 31 K.V. tliree 
rings were clearly indicated, reproducing 
the results obtained by Stewart when the 
exciting voltage was reduced in a similar 
manner. At the higher voltage the general 
radiation probably becomes intense enough 
to obscure tlie tliird, innermost maximum. 
At 27 K.V. the data indicate that the ring 
due to general radiation is absent and the 
inner ring is now the result of the diffrac- 
tion of K oc radiation by a spacing cor- 
responding to the length of the chain. It 
must be admitted tliat the quantitative 
agreement with tlie published values is not 
all that could be desired. At present we 
cannot account for the discrepancy. It is 
beyond the range of experimental error in 
some cases and so far as we know the speci- 
mens are pure. Qualitatively, however, the 
results are conclusive. At 35 K.V., in going 
from tertiary to n-amyl alcohol the diameter 
of the inner ring increases, tlierefore tlie 
spacing producing tlie diffraction must be 
tlie cross-section of tlie molecule — ^wliich 
decreases — and not the length. At 27 K.V., 
in going from tertiary to secondar}' amyl 
alcohol tlie diameter of tlie inner ring de- 
creases, hence the spacing producing the 
diffraction must be tliat of tlie length of the 
molecule — which increases. The relative in- 
tensities of the two rings as brought out by 
the microphotometric cunms is also convinc- 
ing. For the alcohols at 35 K.V*. tlie inner 
ring is much more intense tlian the outer, 
while at 27 K.VV the reverse is true, the two 
rings bearing about tlie same relative in- 
tensity indicated by Stewart’s ionization 
curves. 

As we interpret tlie statements of 
Thibaud and Trillat, tlie inner ring is due to 
general radiation at all voltages. The}'' give 
data for copper radiation var}dng from L 
K.V'. to 40 K.V”. They have not published 
similar data for molybdenum radiation but 
state tliat similar results are obtained. It 
is quite evident from the data herein pres- 
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cnlod that with n h^w ciinuijlj voltajji* the 
inncf rinii is cliavaetocistie of the Icni^th of 
the inoleculc. ‘rhese rcstilts are t hf Monthly 
in aecordanoe witii those of Stewart. Uii- 
fortnnalcly, liowever. there was no po.s!-i- 
hility of applyinir Slewart'.s information on 
this point since he dermed the proper voltaite 
to use in terms of the primary voltaj^e on 
his transformer rather than as the tube volt- 
ajje. It iia'« been dem<Mislrated that the tube 
voUat^c must Iw considerably lower than 
that ordinarily used with molybdenum ra- 
diation in order to obtain characteristic 
licpiid patterns. 

.SltMM.MtV 

1. A preliminary survey of the iio.ssibil- 


ities and limitations of the photographic 
methml of recording X-ray diffraction pat- 
terns of liquids has been made. It has been 
pointed out that only under very carefully 
controlled conditions are quantitative re- 
sults obtained by this method reliable. 

2. At a tube voltage of .33 K.V. or more 
the inner ring of the liquid diffraction pat- 
tern is produced by the diffraction and filtra- 
tion of general radiation, and bears no rela- 
tion to the length of the liquid molecule. 

3. With a tube voltage of 27 K.V. — 
much less than the voltage usually used — 
the inner ring obtained is characteristic of 
the lif|uid under examination. It is, there- 
fore, necessary to use this lower voltage in 
obtaining diffraction patterns for liquids. 



roentgen-ray findings in erythroblastic anemia^ 

By F. B. MANDEVILLE. M.D., Instructor in Radiologj% Yale University, New Haven, Connecticut 


THE CLINICAL ENTITY 

E rythroblastic anemia (3) is 

a hemolytic anemia occurring in in- 
fancy and early childhood, its most 
striking hematologic characteristic being the 
presence of an extremely large number of 
erythroblasts in the circulating blood; at 
times, the erythroblasts outnumber the 
leukocytes. The etiology is obscure. The 
Italian medical literature more fully treats 
this phase of the condition, which will not 
be discussed in this paper. The disease is 
apparently confined to a fairly definite clin- 
ical group. Only one subject (18) suffering 
with this condition is known to have reached 
adult life. A familial tendency has been 
observed, although this has not been the 
rule, and it has been noted wholly in chil- 
dren of Mediterranean ancestry, more espe- 
cially Italians and Greeks. The patients 
present a peculiar appearance resembling 
the Mongolian race, and have a muddy yel- 
lowish discoloration of the skin. The 
cranium demonstrates thickening and the 
malar eminences are prominent. 

The disease begins in early infancy with 
a moderate anemia. There is a pronounced 
early enlargement of the spleen, the increase 
in size being progressive. Leukocytosis is 
of varying degree, although as a general 
rule it is only moderate. There is a normal 
or slightly decreased fragility to salt solu- 
tions, although a slight increase has been 
noted in occasional instances. Reticulated 
cells are markedly increased in number ; the 
red blood cells are diminished and usually 
range from 1,600,000 to 3,500,000 per cubic 
millimeter. The color index is low. The 
urine is dark colored and urobilin is present. 
Removal of the spleen causes an enormous 
increase in the erythroblasts, lasting for 

iCase.^ studied by courtesy of the Departments of Pediatrics 
and Radiology* ^alc University, School of ^ledicine. 


years. There has been little definite im- 
provement following the operation. 

All of the cases noted in the literature 
which were examined by the roentgen rays 
demonstrated changes in some of the bones 
of the body, and all the investigators agree, 
in general, as to the appearances noted. In 
addition, roentgenograms of the bones in 
four cases, clinically diagnosed erythroblas- 
tic anemia, have been studied by us. Every 
case demonstrated some bone changes, the 
bone involvement var 3 '-ing somewhat in de- 
gree and distribution. 

CLASSIFICATION 

Further work on the classification of the 
anemias of infancy and childhood, asso- 
ciated with splenic enlargement, seems to be 
warranted, as no scheme satisfactory to 
clinicians, pathologists, and radiologists has 
been devised. The terms "primary anemia” 
and "secondary anemia,” as used in the 
past, are not considered fully satisfactory 
by many investigators. The division of 
the anemias into the congenital and ac- 
quired types is sometimes confusing, as 
it is often difficult to establish the time of 
onset and the etiologic factors concerned m 
certain cases. For practical purposes, the 
terms "hemolytic” and “non-hemolytic” are 
often far more satisfactory. Karshner (22) 
has presented a classification which may be 
of value until further work on the etiology 
of the various anemias suggests a more logi- 
cal one. Anemias are divided into three 
groups — 

(1) Due to blood loss. 

(2) Due to defective blood formation. 

(3) Associated with increased blood de- 
struction. 

In most of the anemias, according to 
pathologists (22), there are changes in the 
bone marrow. Unfortunately, all the 
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i'ifr- I. C;i<c I. .-imd 15 jcar?. I.atcral view of 
lltc fhowirif; ihr tliin imirr atul on'.cr laMcy, 
(■(inniioi)« widfliitlft of <Iii'l(ir. with il< characIiT- 
isiic porous nppearnucc. Tin- diploe ruliacciil to 
tlic outer tnhlc prcsciiis >lriaiio)is pcniendiciilar 
to ilu- tahlt'S of the skull. 

clianj^ctt are not tlcnitnistrabio tjn liic rociU- 
jicnograni, ,'to tliat ilie raditilogisl to 

(ii/Terentiaic tite liircf large grotips of 
anemia ftninded on prineiiile.*^ of pathologic 
physiology. And for this reason the investi- 
gator might ask, “'Why lias an attempt been 



.Fig. 3. Case 2, aged 11 years. Postero-anterior 
view. 



. 'f 


Fig, 2. Case 2. aged II years. .Skull similar 
to C.ase 1. There is a general prominence of the 
facial hiine.'^. 

made to sttidy the roentgen-ray appearance 
of the hones in stich a comparatively rare 
disea.'ie as erythroblastic anemia ?” The reply 
is that the changes noted on roentgen-ray 
e.\aminalion are not common in the anemias, 
hut. when they do occur, they are often 
striking, and of material aid in the diag- 
nosis. 

A.s Whitcher (40) states in a recent article, 
the findings in erythroblastic anemia seem 
to justify its consideration as a definite 
clinical entity. For some time to come, 
however, cases will probably be classed un- 



Fig. 4. Case 4, aged 7 years. Lateral view’ of the 
skull showing early changes. Beginning perpendic- 
ular striation of diploe in posterior portion of the 
parietal bones. 
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der the more general term “Von Jakscli’s 
anemia.” 

HISTORY 

Cooley and Lee (5), in 1925, described a 
series of five cases of anemia, with spleno- 
megaly and peculiar bone changes, in chil- 


radiologist to clearly describe the roentgen- 
ray appearance of the bones He examined 
the cases described by Cooley in 1925. 
Karshner (22), in 1928, reviewed the roent- 
genograms of Cooley’s fifth case and added 
her findings in two additional cases of 
erythroblastic anemia. Friedman (12), in 



Fig S Case 1, aged 15 years Trabeculations throughout the pelvis and up- 
per femora 


dren. In 1927, Cooley (4) classed these 
cases as a peculiar type of Von Jaksch’s 
anemia. Later, in 1927, Cooley, Witwer, 
and Lee (7) published case histories of 
their original five cases and two additional 
cases studied elsewhere. The condition was 
termed “er} throblastic anemia” by Cooley 
(3) in 1928 At that time he clearly dif- 
ferentiated what he considered to be three 
hemolytic anemias of childhood, and em- 
phasized that congenital hemolytic icterus, 
sickle-cell anemia, and erythroblastic anemia 
were all ratlier closely related, not only in 
symptomatolog}', but probably also in funda- 
mental etiology. 

Reynolds (29) appears to be the first 


the same year, described the roentgen-ray 
findings in three cases and the necropsy find- 
ings in a fourth case. The title of his 
paper was, “Osseous Changes in Hemolytic 
Icterus,” but a study of his case reports 
demonstrates that his patients had all the 
characteristic findings typical of the clinical 
group termed “erythroblastic anemia.” Hitz- 
rot (18), in 1928, reported four cases, one 
of which had been reported by Stillman 
(36) as Von Jaksch’s anemia in 1918. In 
the same year Whipple, Reeves, and Cobb 
(39) added two more carefully studied case 
reports. In 1930, Whitcher (40) reported 
three cases, but did not include roentgen-ra> 
studies. Diamond (9), in 1929, mentioned 
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Fi’r, ft. Ca'c I, aKciI 15 ycar'^. 'rrnl>Lnil.\tir)ii>; of 
tlic lower »Iorsal tithI Itiinlmr snlelita'. 


the tliree aneiuhi'^ noted by Cooley in 1028. 
He tcniied tbein "congenital aneinias." in- 
stead of “licinolylic aneniia.s” as designated 
by Cooley. Diamond reviewed fourteen 
cases of tlie erytbroldastic type, one of the 
sickle-cell type, and four of the congenital 
hemolytic type. Vogt (38) at the same 
time correlated the clinical, pathological, and 
roentgenologic findings and demonstrated 
changes in the .skull and long hones. 

PATHOLOGY 

At least six necropsies which included 
studies of the bones are known to have been 
performed, and several other studies of 
spleens removed at operations can he found 
in the literature. A discussion of the fihrotic 
changes found and their similarity to other 
splenomegalies found in children need not 
be discussed here. In general, the necrop- 
sies agree in the description of the gross 
findings in the skull and long hones. Cooley, 




o. 




Vtg. 7. C.'Kc .1, aged 4 years. .Striations through- 
out tile pchic hones. 

Witwer, and Lee ( 7 ) presented the necropsy 
findings of skull, long hones, and viscera of 
two of Cooley’s early cases. Friedman (12) 
added a third, and Karshner (22) mentions 
a fourth necropsy. One of Diamond’s 
series came to autopsy. Schultz’s (33) 
necropsy of a case, reported clinically by 
Cooley, is fairly representative of them all, 
and his findings are of particular interest 
to the radiologist. 

The fundamental changes noted in the 
long bones and the skull vault were similar 
in character, in spite of the differences in 
osseous development. The long bones 
showed thinning of the cortex. Schultz 
states that there was a partial replacement 
of cellular marrow by cellular connective 
tissue of the osteoid type, and he interpreted 
these changes as due to an aplasia of the 
erythroblastic marrow and a hyperplasia of 
the leukoblastic marrow. The actual cellu- 
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Fig 8 Case 3, aged 4 years Trabeculations of the 
ribs, scapulae, and claMcles These are shown best 
on the original roentgenogram 


lar connecti\e tissue of osteoid type was 
taken as evidence of beginning exhaustion 
of the hyperplastic process present. 

The intra-inernbranous bones of the skull 
participated in the same hyperplasia of 
leukoblastic marrow as characterized the 
long bones The same absence of erythro- 
blastic hyperplasia and increase in the 
amount of spongy trabeculated bone was ob- 
served in the frontal, parietal, temporal, 
and occipital bones. 

Cooley beliet es that the changes in the 
bones of the skull are a part of the same 
process in\ oh ing the hemopoietic system as 
a whole He explains that these changes in 
the bones are the result of the reaction of 
the marrow to prolonged over-stimulation, 
the marrow' ha\ ing been over-stimulated to 
compensate for the chronic hemolysis. The 
hyperplasia of the marrow' begins before the 
cortex is finn enough to stop the overgrow'th 
of the marrow In the earlier stages and 
less severe cases, the porous appearance in 
the roentgenogram seems to represent mar- 
row h}perplasia In the tenninal stages, the 
pronounced striation indicated replacement 
of the e.xhausted bone by new' bone as found 



Fig 9 Case 1, aged 15 years Lower cervical 
and upper dorsal vertebrae and upper nbs demon- 
strate trabeculations 


at necropsies. Cooley does not believe that 
bone change is primary. 

In summary, it is important to state that 
necropsies performed independently, in dif- 
ferent medical centers, agree that there 
is a — 

(1) hyperplasia of the marrow' of the long 
bones ; 

(2) general thinning of the cortex of the 
long bones; 

(3) hyperplasia of the diploe of the bones 
of the cranial vault; 

(4) thinning of both inner and outer tables 
of the skull ; 

(5) trabeculee of connective tissue and 
osteoid tissue in the medulla of the long 
bones. 


CLINICAL STUDIES 

Full clinical case reports are to be dis- 
cussed b)' another investigator Of the four 
cases studied, the syphilitic background in 
one case, and the question of a tuberculous 
history in a second, are w'orthy of detaik 
discussion After careful consideration, 
study, and laboratory investigations, t e 
four patients roentgenographed have been 
considered by clinicians to be cases 
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crythrohlaslir .•inniiia. 'riiey all pro'^cntcd 
(I)c fmulaniciUal pirliin* of ilio ronililioti 
described ai the be.qiiminif of this paper. 
W’oll.ctein aiul Kroidel f-II) have very 



rig. 10. Case 2. aged 11 years. 
Lateral \ iew of Io« er humerus 
and upjier radius and ulna demon- 
strating tral)eculation near tlie 
melaphyscs and thin cortices. 

recently presented excellent clinical studies 
af nine cases. 

KOnXTGEX-RAY STUDIES 

The results of the roentgen-ray examina- 
tions of the bones can be found in the liter- 
ature. Diamond and Vogt present the re- 
sults obtained in fourteen cases, Cooley 
seven cases, Hitzrot four cases, Friedman 
three cases, Karshner two cases, and Whip- 


ple and his co-worI<ers two cases. We have 
reviewed the Dims of four cases studied 
clinically hy the Department of Pediatrics, 
and roenlgenologically by the Department 


i 
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Fig. 11. Case 2, aged 11 years 
Anlero-poslerior \icw of same 
case. 


of Radiology, Yale University, School of 
Medicine. 

Case 1. Male. Two series of roentgeno- 
grams taken at age of 15. 

Case 2. Female. Two series of roentgen- 
ograms taken at ages of 9 and 11, respec- 
tively. 

Case 3. Male. Three series of roentgeno- 
grams taken at ages of 3 and 4, respectively. 

Case 4. Male. Four series of roentgeno- 
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grams taken at ages of 5, 6, and 7, respec- 
tivel)^ 

The series enumerated above were by no 
means complete roentgen-ray examinations 


to co-operate and to return for further 
studies. 

Pathologic change was not noted in 
all of the long bones roentgenographed 



CD 
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Fig 12 Case 3, aged 3 years. Lateral \iew of both tibiae and fibulie, dem- 
onstrating thin cortices and transverse striations in the metaphyses 


of all of the bones of the body, because at 
the time of these examinations the diag- 
nosis of erythroblastic anemia had not been 
established. More complete examinations 
have been made when possible. One child 
died and a necropsy w as not obtained. Two 
of the dispensary patients have, so far, failed 


All the skulls radiographed demonstrated 
changes in the cranial vault, while several of 
the spines, scapulte, and pelvic bones demon- 
strated definite changes. The ribs of sev- 
eral cases showed evidence of pathologic 
change. 

A careful study of the roentgen-ray find- 
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inu'- notul in tin- liirintnn- ami tin- f<n,i 
caH"' '•tmiicd in tm <kMm'nsli.Ufil — 

1. Thii'IvcniiiK of ilu' niulnllaiv poilioii 


Sun cial atilhois have desciiljcd this as a 
'■I'f’i'KA' <»■ pnions appearance 
d. Sliiali(in<. peipendicular to the tables 



I'lg 13 Case 1, aged 15 years Irregular stnations of the metaphyses No 
\s idtning of the metacarpals is demonstrated 


of the frontal, parietal, temporal, and 
occipital bones. 

2. Thinning of the inner and outer tables 
of the bones of the skull vault. 

3. A mottled appearance of the medullary 
portion of the cranium in the earlier stages. 


of the skull in the later stages. The diploe 
gradually assumes a thickness equal, at 
times, to as much as four times its normal 
width. 

5. Irregular trabeculations in the pelvis, 
vertebra;, ribs, clavicles, and scapulje. This 
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appearance is apparently due to new bone 
formation. There is evidence of slight rare- 
faction within the trabeculated areas, which 
has been described as a porous appearance. 
This is evidently due to localized destruc- 
tive bone changes. 

6. Definite thinning of the cortex of the 
long bones. This is an important and rather 
constant finding. 

7. Rarefaction of the shafts of the long 
bones. The medulla of the long bones 
demonstrates increased radiability. This 
characteristic is well illustrated and de- 
scribed by some authors as a transparent 
medulla. 

8. Trabeculations of the medulla of the 
long bones, more marked in the metaphyses. 
They appear as sharp and finely pencilled 
trabecute near the ends of the bones. Some 
authors have described them as trabecula- 
tions perpendicular to the cortex, but this 
we have found not to be the rule. The 
trabeculation may affect all of the bones of 
the body. 

9. Normal joints. No pathologic change 
has been noted to involve the joint surfaces 
or spaces. 

10. No periosteal elevation. Periosteal 
involvement is not recorded. 

11. Absence of pathologic fractures. 
Spontaneous fractures were not noted in 
any of our cases, nor did any of the cases 
reviewed in the literature mention them. In 
spite of the evidences of bone destruction, 
the rapid compensatory bone production fol- 
lowing has evidently prevented pathologic 
fractures. 

Several authors have noted widening of 
the metacarpals and metatarsals and rare- 
faction of their shafts. While these changes 
probably do occur, we have not found them 
in our cases. 

A few investigators descril^e a thinning 
of the inner table of the skull vault, and a 
thickening of the diploe and outer table of 
the skull. The necropsies ])erformcd dem- 


onstrate that both the inner and outer tables 
are thinned, and a study of roentgenograms 
of the skull seems to confirm the necropsy 
findings. Occasionally it is difficult to 
visualize the outer table because of its ex- 
treme thinness. 

DIFFEREXTIAL DIAGNOSIS 

At the present time, we cannot state that 
the roentgen-ray findings in the bones are 
characteristic of erythroblastic anemia alone. 
Two other anemias, characterized as hemo- 
lytic by Cooley, namely, sickle-cell anemia 
and congenital hemolytic anemia, are said 
to present similar bone changes. Diamond 
(10) states that the changes are similar but 
not as marked. He says in part: “The 
roentgenologic changes are not character- 
istic of any one disease but may result from 
an}'- process in which there is a moderately 
severe and prolonged anemia in infancy or 
childhood, with resultant hyperplasia of the 
bone marrow tissue. The only cases which 
fulfill this requirement that I know of are 
those of erythroblastic anemia, sickle-cell 
anemia, and congenital hemolytic anemia. 

Grulee (16) and Gansslen (13) concur 
in the opinion that bone changes are not 
characteristic of erythroblastic anemia. 
Cooley insists that they are, however, indic- 
ative of a chronic hemolytic process belong- 
ing to the general group of hemolytic icter- 
us. He points out definitely that non-hemo- 
lytic anemias, rickets, and syphilis show no 
bone changes similar to those noted in the 
hemolytic anemias. 

The presence in the blood picture of the 
characteristic cell in sickle-cell anemia 
would ser\"e effectually in establishing a di 
agnosis. With but two exceptions, all cases 
noted in the literature occurred in patients 
of negro or mulatto extraction. 

Congenital hemolytic anemia is not limit 
ed to children of Mediterranean ancestry- 
There are more reticulated red blood cells ia 
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(hi> tlivcnvc llian in any oihor. Inncastd 
Irauiliiv nf (.’rvllirocytcs (o hypolnnir salt 
solntinn" i'' cnintnoii, 'I'lie spleen demon- 
strates only sligltt enlargement, even after 
marked pr<\i,n'e'''>ion of the disease. I'lemov- 
al nf the '•pleen hrini;'' .ahoiit marked im- 
pniveinenl — hemolysis stops mid :memia 
and janmliee disappear. 

The edinieal .and lahor.alory findings of 
the three anemias desi(,mated .as heinoluie 
in ty]>c are. therefore. snOieiently dil'ferent 
to clearly distinunisli them. 

.\II the <lisease> of infancy .and ehildliood 
which jireseni enlargement of the spleen 
innst he differentiated from erythmhlastic 
anemia. The anemi.a descrihed hy \ on 
jaksch in IKS'), the chief characteristic of 
which was the lari^e nnmher of immature 
cells of all types in the hlood. is now rey:ard- 
cd hy many observers as a very donhtful 
clinical ctuiiy. Cooley (d ) considered ery- 
throhlaslic anemi.a to he a peculiar type of 
this disease, as late as l')27. He has since 
that lime altered his <ipinion. 

The hones in erythroblastic anemia do 
not demonstrate periosteal elevation. Tn 
leukemias, periosteal elevation of the lont^ 
hones is usually noted. 1 he character of 
the leukocvte counts is. if course, import.ant 
clinic.ally in est.alilishing the type of leuke- 
mia and in followinjj the i)roj,fress of the 
disease. 

Karelitz ( 21 ) reported a case of inyeiokl 
leukemia with periosteal elevation and some 
cortical erosion. 

Rolleston and I'rankau (30) have de- 
scribed thinning of compact bone, thinning 
of the ribs, and enlargement of cancellous 
spaces in a case of acute lymphatic leukemia. 
Pendergrass and Pmomer (27) have noted 
an increase in the width of the zones of 
temporarv calcification in this disease. 

Gaucher’s disease (8) presents enlarge- 
rnent of the spleen. Splenic puncture and 
demonstration of the peculiar endothelial 
cell masses (Gaucher cells) may establish a 


I 



Fit: 14 Case 1, aged 15 years. Ii regular yabecu- 
l.ntion of met.ai)Iiyscs at elbow. No joint involve- 
ment. No periosteal elevation. 

diagnosis. There is usually a leukopenia. 
According to Steiner (34), Pick believes it 
to be a skeletal disease. Necropsy findings 
have demonstrated Gaucher cells in the bone 
marrow, liver, spleen, and lymph nodes. The 
long bones have been expanded and their 
cortices thinned ; periosteal involvement 
and pathologic fractures have been noted. 
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and a lumbar kyphosis and compression of 
vertebral bodies have occurred. No changes 
in the skull have been observed. 

Fischer (11) has made a careful study of 
the roentgen-ray findings in Gaucher’s dis- 
ease. He has presented three cases in 
which the disease was confirmed by histo- 
logic sections following splenectomy. Of 
seven cases, six showed distention and flask- 
shaped deformity of the distal end of the fe- 
mur. while in five cases a rarefaction of the 
medulla of the femur was also demonstra- 
ble. The deformity of the distal end of the 
femur is regarded by Fischer as typical of 
Gaucher’s disease. 

Steiner (34) found nine cases of the 
splenohepatomegaly of Niemann Pick in the 
literature. The progress of the disease was 
rapid. Splenic punctures demonstrated 
typical foam cells. A peculiar case in a girl 
of five Avas observed, with cranial and skele- 
tal Ijone involvement. 

The onset of symptoms in Banti’s disease 
(20) occurs as a rule later in childhood, and 
it should not be confused with erythroblas- 
tic anemia. 

There are several cases of thrombotic and 
parasitic splenomegaly reported in the lit- 
erature, occurring in early childhood, so un- 
usual that an attempt to differentiate them 
would be confusing. 

Holmes and Ruggles (19) state that a 
true periostitis u.sually appears as a deposit 
of new bone upon a cortex of normal ap- 
pearance, and that periosteal new bone for- 
mation may be due to any form of irrita- 
tion. In early life, syphilis, rickets, and 
scurvy present periosteal change in the bone 
which in itself serves to differentiate them 
from crytliroblastic anemia. All three pre- 
sent different endochondral changes in the 
long bones, which aid further in distinguish- 
ing tliem. 

The tuberculous and pyogenic processes 
which usually occur later in childhood pre- 
sent changes characteristic of bone and car- 


tilage destruction which have been fairly 
well established. The periosteal changes so 
often noted in the pyogenic forms of destruc- 
tion readily exclude erythroblastic anemia. 

Pathologic changes in skull roentgeno- 
grams must be differentiated in various 
diseases. 

The skull is frecjuently invoNed in syphi- 
lis, most often the bones of the vault and 
face. They may become affected in any of 
the stages of the disease. According to Schiil- 
ler (32), the formation of syphilitic granu- 
lation tissue has its origin in the periosteum, 
dura, mucous membrane, or bone marrow. 
The outer table of the frontal, temporal, and 
parietal bones often demonstrates localized 
areas of increased density due to the deposi- 
tion of granulation tissue between the peri- 
osteum and outer surface of the bone. The 
medullaiy spaces of the diploe are widened, 
so that roentgenograms demonstrate a rare- 
fied appearance. 

Gummata of the skull produce an appear- 
ance of irregular bone destruction and sur- 
rounding areas of sclerosis. Occasionally 
there is formed a sclerosis of the diploe, 
progressing in some areas to a condition of 
eburnation, along with massive thickening 
of the bone. The manifestations of heredi- 
tary syphilis in the skull are too well known 
to deserve mention here. In erythroblastic 
anemia the perpendicular striations in the 
diploe and thinning of both tables through- 
out the cranial vault should not be confused 
with the irregular syphilitic changes de- 
scribed by Schuller. Early changes, it is 
true, cannot be differentiated by roentgen- 
ray examination. 

Hyperostoses, localized to certain por- 
tions of the cranial rmult, have been noted 
in cases of brain tumor. The pressure^ of 
an endothelioma of the dura mater against 
the Amult is often associated with a definite 
clinical history and symptoms. ^ 

Under the heading “hyperplastic osteitis, 
Schuller considers syphilitic hyperostoses. 
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liyiK’ro.''toM-.s uivturini; in ii-tniis. llu* u.sm- 
fyiii.i: o;-tclnX (H-innrini; in Icniconii.-i. nialij,--- 
nant tnmoo. chronic aocnic and pliohiilio- 
ni;" pniMinini,'. chronic alcoholiMii. prc.j,'-- 
nancy. and osu-onndacia. lie admits that 
nut tmich is known conccrniiij^ the sknll 
clianitcs noted in these comiiiion^ with the 
pus'-ilile cNceplion of syphilis, f )n the other 
hand, it is well kiauvn that o.'.teitis defor- 
mans and osteitis filnos.'i produce wide- 
spread Iwme changes, Ihactically all these 
conditions are nnknown in infancy and 
early childitond and. therefore, need not he 
considered. 

'J'he majority of primary and metastatic 
tninnrs of the sknll arc not found in infancy 
and early childhood. Chloroma. however, 
docs occasionally present an appearance 
easily confused with the sknll of erythro- 
hln.stic anemia. ICarshtter (22) state.s that 
altlnniith chloroma was formerly classed 
with tnmor.s it is now ihonijhl to he related 
to. if not a form of. acute leukemia. She 
state.s that the clinical .symptoms, hlood pic- 
ture. and patholojfic findings of the two arc 
frequently identical. Schtillcr (32), AlH.son 
(2). Gould and Le W'ald (15) consider it 
as an entity. I'he localization of hone pro- 
liferation about the orbit, the widenin}^ of 
tile sutures of the skuil, irrcjjular mottling 
of the skull vault and of tiie sliafts of the 
long hones, the periosteal proliferation, and 
the formation of greenish infiltrations of the 
lyinjih nodes are said to ])c diagnostic of 
chloroma. Because of the difference of 
ojiinion among pathologists concerning this 
condition a more definite differentiation can- 
not be presented at this time. In two in- 
stances when films of skulls, clinically .and 
roentgenologically diagnosed erythroblastic 
anemia, were shown, the possibility of chlo- 
roma was suggested by physicians present. 
A complete examination of all of the bones 
of the skeleton is, therefore, advised. 

CONCLUSIONS 

1. A review of' the literature reveals 


lorty-.'.evin case.s of (he clinical entity 
termed “erytlirohlaslic anemia.” 

2. Rf)enlgen-ray e.xaininations in cry- 
throhlastie anemia denionslrate peculiar 
changes in tlie hones of definite value in con- 
firming the clinical diagnosis. 

3. '1‘lie roenlgen-rav findings in the 
hones in four additional cases of crythro- 
hlastie anemia are presented. 

•I. Necropsies of six cases have been 
made in various medical centers. Necropsy 
reports tend to confirm roentgen- ray find- 
ing.s. 
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W l'. have iisoi! piK’nniiiji-rilcm'iiin in 
our stjuly of Uu* female pelvic vis- 
cera since F'Ja, nlihV.in.tr ihe trails- 
iilerine or ininsahduminai ronlo of inllalion 
in -170 patients. In 15(i of tlicse. ioilizetl oil 
(lipiodoH has heen employed in coinhina- 
lipn with tras for inlra-uterine iii'-tillatiun. 
There lias Iieen no accident or untoward re- 
sult in this series of patients, and in none of 
tho.se who were <<peraled upon suhsequenl to 
the diajrnoslic procedure was evidence of 
])eritoneal irritation or innamination found. 
This can proh.ahly he altrihuted to the care- 
ful selection of patients, the judicious choice 
of route of inflation, careful asepsis and an- 
tisepsis. and after-care. 

Discomfort, which more or less attend.s 
this mode of e.xamination. has heen mini- 
mized hv the .'idoiitinn of a routine which 
lias heen followed for some time, almo.sl 
without e.xceplion. The jialienl is hosiiital- 
ized, and /riven a low soaiisuds enema Jiiiout 
one hour before e.xamination. This is fol- 
lowed by a hyiiodermic injection of 1/6 
/train of morpliine and 1/150 /train of .sco- 
polamine one-half hour before the examina- 
tion. 'I'lic eyes are covered with a towel, 
and attendants arc instructed not to con- 
verse with or disturl) the patient in any w.ay. 
She is kept quiet in a darkened room 
and is disturbed only to void urine just be- 
fore being transported to the X-ray room 
on a cart .and placed in position on a table 
especially constructed for pneumoroentgen- 
ography (1). 

The following routine, described in our 
previous publications (2), is then carried 
out. Briefly, it consists of; 


IFrom the Adolf Stein Memorial for Research in 
Kenology. Read before the R^ioIoRical Society of North 
America, at Toronto, Canada, Dec. 2 to 6, iy2y. 


{(!) normal lithotomy posture, with hips 
'-li.ghtly elevated; 

{{>) Insertion of modified (iraves’ vagi- 
nal speculum; 

(r) Disinfection of vagina and cervix 
with 2 percent mercurnchromc solution; 

(f/) Introduction and adjustment of a 
sjiecial self-retaining' camila set (3) ; 

(c) Pneumoperitoneum induced by the 
transiiterinc or transabdominal route, the 
method of choice being determined b}^ the 
gynecologic condition ; 

(/) Intra-uterinc instillation of 5 c.c. of 
iodized oil through self-retaining canula; 

(ff) A single roentgenogram, made in the 
dor.sal posture; 

(//) The jiatient at this stage placed in the 
partial knee-chest position, and, with the in- 
strument remaining in situ, the instillation 
of ,'in additional 2 c.c. of iodized oil; 

(f) The patient now lowered to the final 
jiosition on the table and films taken (1); 

(;) After an interval of five minutes the 
taking- of .another film; 

(/.’) In some instances, where tubal pa- 
tency is still in doubt, the taking of addition- 
al films eighteen or twent 3 ^-four hours later, 
the instrument in this case having been re- 
moved. 

The after-care of the patient is impor- 
tant. She is transported back to bed on the 
cart, care being taken that her Head and 
shoulders are kept lowered, and in case up- 
per abdominal discomfort exists, the hips are 
elevated. The patient is kept flat in bed 
for from eighteen to twenty-four hours to 
avoid discomfort on arising. Although 
some patients do complain of minor abdom- 
inal discomfort and shoulder pain for a day 
or two, the great majority go about their 
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Fig. 1~A. Right hydrosalpinx containing “pearl 
cluster” of lipiodol. 

duties undisturbed. We have seen no gen- 
eral systemic or local reactions, such as fe- 
ver. vomiting, bladder disturbances, or other 
evidence of peritoneal inflammation, follow- 
ing this routine. 

IODIZED OIL vs. THE COMBINED METHOD 

W e have been interested in statements in 
the literature reporting on the diagnostic 
value of iodized oil alone in pelvic diagnosis 
(4. 5, 6). That fibroids, cysts and other 
pelvic tumor.s can readily be diagnosed b)’’ 
this means, has not been verified in our ex- 
perience. W e have previously shown and 
emphasized, however, that these same con- 
ditions can be clearly recognized and differ- 
entiated by pneumoperitoneum (7). In or- 
der to estimate the diagnostic value of the 
methods separately and in combination, we 
have compared roentgenograms in which 
iodized oil alone has been used, and also in 
combination \\ ith gas. in the same patient. 
In no instance were the films of the intra- 



Fig. 1-B. Explanatory diagram of film shown 
in Figure l-A. 


Uterine lipiodol instillation alone of greater 
value than to show the size and shape of the 
uterine cavity, and the filling, or failure to 

fill, of the tubes. Peritoneal spill was not 
commonly present, probably because only 5 
c.c. of the oil was used at first and because 
the film was taken promptly. Even when 
spill is present to a marked degree, tve are 
unable to attribute much value to this meth- 
od, other than to determine tubal patency, 
size and shape of the uterine cavity, and 
points of tubal obstruction. Even this lat- 
ter bears careful interpretation since the ar- 
rest of the iodized oil at any point in the 
tube may be caused by spasm as well as by 
pathologic stenosis (8). 

On the other hand, the films in the par- 
tial knee-chest posture after combined pneu- 
moperitoneum and intra-uterine lipiodol in- 
stillation rarely failed to show the exact pel- 
vic status clearly. It is uncann)* how com- 
pletely and how accuratel)'' one may often 
record the pelvic patholog}" in the roentgen 

film. The combined use of lipiodol and 
pneumoperitoneum permits one literally to 
look into the pelvis without incision or the 
use of the abdominoscope. 
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nlACNi'SIS i»!‘ llVI>K(tSM,!'INX 

Tiic Ki'(\uniu<'n »>!’ clovrd |■■;lHnpi.■m 
ofYcrcil oiu* ol i!h‘ r»f>t :iiul niu-i obvious 
^l^e^ of a contra'-t iiivdiuin iu 
Larjrc accnimtlalioiiK of thv opmiuc oil in tliv 
rctiioj) of the dihial ends ol tlu* Itilu"- roubt 
he easily iiiterprclcd. llowovvr, '•oiuf eases 
yiclilcd pU 7 .zlityc rc^idts av to wlielhcr the oil 
was retained in the tubes or spilled into the 
peritoneal cavity, becau'-e reirular .i;lobtdes 
of the oil. reseniblin.tr pearls, were to be seen 
in the pelvis, One of the most strihin.tr in- 
stances of this which we have seen is illus- 
trated in I'i.trure 1-J. 

CASi: ni'.i’OHT 

Mrs. 1*. (i.. aired 25, was seen Inly 10. 
1927, because of a sterility problem. Her 
chief complaints were menorrhatria. dys- 
incnorrhcn, and backache. Her last period 
had been June 20. 1927. Htihner's test (on 
July I6th). two hours po.st-coituni. revealed 
inany motile spermatozoa in the vafrinal 
pool and also in the aspirated endocervical 
niucus. She failed to menstruate in .Aufrust 
but menstruated September 3d, profusely, 
for 48 hours. Examination (on September 
8th): Uterus and .adnc.xa netrativc (patient 
unfavorable for bimanual examination be- 
cause of rigidity). Patency test was per- 
formed November 9, 1927, five days after 
cessation of menses, during which the mano- 
metric pressure rose to 200 mm., but 
dropped promptly to 80 millimeters. Trans- 
uterine pneumoperitoneum was induced, us- 
ing 1 liter COo, and 5 c.c. lipiodol was in- 
stilled into the uterine cavity. Films were 
taken in the prone and partial knee-chest 
postures. The films disclosed the follow- 
ing: At least one tube patent, the gas pass- 
ing readily into the peritoneal cavity. The 
left was evidently patent as the right was 
occluded. Both ovarian contours were 
within the range of normal. The right 


ovary, while of normal size, was somewhat 
den*-e. 'I'bero was a large mas.s in the right 
posterior half of the pelvis, the size of a 
lemon, which had the appearance and the 
consistency of a cyst. The ri,ght tul)e w^as 
dilated immediately beyond the isthmus, for 
a disianre of approximately 2 cm., although 
the interstitial portion ap[)earcd of normal 
size. The lipiodol had collected in tlie right 
half of the pelvis and just above the dilated 
portion of the tube, in globules the size of 
peas, .ill massed together like a pearl cluster. 
I'rom its location within the confines of the 
cystic mass, .md from the fact that the 
op.ofjue medium was in globules which had 
not coalesced, a tentative conclusion was 
drawn that the globules of lipiodol were 
within the cystic mass, having been forced 
throu.gh a small opening in the lube. Hy- 
dro.salpinx had to be considered. 

Subseciuent films, taken twenty-four 
hours later, showed a complete absorption 
of the .gas, but the lipiodol, which previous- 
ly presented the appearance of a “pearl 
cluster,” had consolidated into one dense 
mass instead of being distributed through- 
out the peritoneal cavity. This appeared to 
confirm the previous findings ^ that the 
opaque substance entered the cystic mass. 

The patient was re-examined bimanually 
the following day, under gas anesthesia, and 
the mass palpated, the findings being corrob- 
orated by a colleague in consultation. Pa- 
tient was operated on November 12, 1927. 

Of era five report.— The uterus and left 
adnexa appeared normal. The right tube 
Avas greatly enlarged, pear-shaped, transpar- 
ent, containing fluid and an oily substance. 
This was unquestionably the lipiodol which 
had been instilled through the uterus a few 
daj^s previously. There was no evidence of 
intraperitoneal irritation from the lipiodol 
spilled through the opposite tube. The right 
ovary contained a hemorrhagic corpus lu- 
teum. The hydrosalpinx and right ovary 
were removed. 
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Fig'. 1-C H3'clrosalpinx after surgical re- 
moval. Note retained coalesced Itpiodol. 

REPORT OF THE PATHOLOGIC LABORATORY 

Hydrosalpinx — parovarian cysts of the 
Fallopian tube. 

Gross . — The specimen is a large, egg- 
shaped mass, measuring 9 X 5-5X5 cm., 
and at one end is a curved piece of tube 
3.5 X 0.5 cm., SAvelling to a diameter of 2.0 
centimeters. From this point the diameter 
increases to 5.5 cm., and at the other end 
of this egg-shaped smelling are a number of 
adherent fimbritc, close to tvhich are two 
cysts 2.5 and I.O cm., respectively. The 
large cyst, apparentlv, is made up of a 
markedly distended tube, and the wall is 
parchment-like, n ith a smooth lining. This 
cyst is filled with clear fluid and at the bot- 
tom is 2 c.c. of a heavy r^ellow oily sub- 
stance. In the isthmic portion, as seen from 
the inner portion of the cyst, is a large 
valve-like fold separating off a small cystic 
space from the main ca\'ity. The two 
easilv communicate and within the smaller 



Fig. 1-D. Exjilanatory diagram of Figure 1-C. 


cavity are a number of linear folds which 
course out into the main cyst. Where these 
join is a small opening through which a fine 
probe can be passed to the isthmic portion 
of the Fallopian tube, to a point about 1.0 
cm. from the end of the tube. At the other 
end of the cyst there is no apparent opening 
to the fimbria. 

Microscoj?ic . — Sections from the thin 
wall of the tube show a thin, fibrous tissue 
membrane, lined on one side by a single 
layer of flattened epithelial cells. The epi- 
thelial cells of the fimbria; of the tube are 
large and have a relativel)'' clear cytoplasm. 
While the lining of the large cyst resembles 
that of a parovarian cyst, it probably repre- 
sents the wall of a markedly distended tube. 

The post-operative condition was satis 
factory. 

In this case the interpretation was espe 
cially difficult for the following reasons; 

(1) The "pearl” formation was unilateral: 

(2) the opposite tribe was clearly patent to 
both CO, and to lipiodol, the latter appear- 
ing unmistakably as a "spill” on all of tie 
films : (3 ) the cystic mass on the side where 
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tlic “pearl” foiinali'iii (laMJitcd pically rc- 
jcnibled aii ovarian oM. 

In the '•lutly of the rilin'- it wa'- granted 
that the oil was (lefniilely in a Hnid inedinin, 
this cansin.c it I*' assume the peail-lihe ap- 


It was hy this process of elimination that the 
dia/,niosis of unilateral liydiosalpinx was 
made hefore opeiation, W'hidi diagnosis w'as 
suhstantiated at laparotomy, a congenital 
hviliosalpin.N, non-inflainmatory in nature, 



Tifr 2 Sejiialf iiunis 
(. C. bolitrlj.) 


L-irgc g.as-inflatcd lul)o-o\.nrinn c\st. (Courtesy of Dr. 


pearance. We reasoned that if this fluid was 
inside the cystic mass, and contained the oil 
as well, then it was not likely to be an 
ovarian cyst, for the ovary has no portal of 
entry, unless there he a forced tubo-ovarian 
connection. However, tubo-ovarian sw^ell- 
ing had to be considered. Further examina- 
tion and study of the films revealed a shad- 
ow corresponding to the ovary beyond the 
cystic mass. Finally, it was necessary to ad- 
mit a diagnosis of unilateral h 3 '^drosalpinx, 
and this in the complete absence of history 
or other findings of an inflammatory lesion. 


being found. One year after operation the 
patient became pregnant and was delivered, 
in Tune, 1929, of a full term, normal child. 

When the oil takes the form of globules 
it is reasonable to assume that it has entered 
a fluid medium. When any oily liquid is 
caused to enter a fluid medium, being pro- 
jected through a fine lumen such as a Fal- 
lopian tube, the oily compound is formed 
into globules by virtue of its different viscos- 
ity and surface tension, and rises or sinks 
according to its specific gravity. These 
globules do not readily coalesce and, there- 
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fore, it is not uncommon to find them ac- 
cumulated in “pearl clusters" in a fluid me- 
dium. To decide whether this medium is 
enclosed fluid, as in hydrosalpinx, or fluid 
encysted in peritoneal adhesions, or whether 


the uterus inflate a tubo-ovarian cyst 
through a tubo-ovarian fistula. This case 
(Fig. 2) was confirmed by operation. An 
interesting feature was that the surgeon 
failed to find the cyst, but removed the ad- 



/ 



Fig. 3 Arcuate uterus. Bilateral cysts (right dermoid). Tubal sphincter 
visualized on left 


it is free intraperitoneal fluid, requires 
careful and studious interpretation. With- 
out the additional use of pneumoperitoneum 
one can rarely be sure, and, even with the 
latter, a series of follow-up films over a pe- 
riod of twenty-four hours may be needed 
to decide the issue We have seen this 
“pearl” formation in seven cases in hydro- 
sal])inx. We hat e also seen the lipiodol di- 
vided into fine globules in free intraperito- 
neal fluid. 

On the other hand, we have observed in 
one case gas which uas introduced through 


nexa on the affected side. Subsequently the 
cyst was reinflated with gas through the 
uterine end of the tube and the tubo-ovarian 
origin of the cyst revealed. This was con- 
firmed by the pathologist. 

THE DIFFERENTIATION OF SMALL OVARIAN 
CYSTS FROM TUBAL AND TUBO-OVARIAN 
SWELLINGS 

This group presents a very picturesque set 
of films. The tubes fill quite normally vut 
iodized oil and may or may not show intra 
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jieriloncal but pivvioii'; cxainiitation 

will have ^lunvn siuall (.vO cm, ^izc t masses 
pal|).al)k' (Ml (MIC or bi'tli siilc’', In the ali- 
scncc of iMK’umopcriftMU'um in i!ii> ipauip. 
we have never nnmd the tilm'* of «liap;no>-iic 
value except in a negative ,>»en'.e. f.c,. by 
cliniinaliii" tuba! patbolui'y. 

On the other band. Iiy the combined meth- 
od we have been able re.adily to diajpiose 
unilateral and bilateral ovarian e\>t,'«. and to 
(lifferontiaio dermoid< from ^imple c\>to- 
niatn. In several casev rittbt dermoid and 
left .'(iinple cy.*-t were shown cui the fdm and 
found later at laparotomy. 'I be accuracy 
and c<Mnp!eteneS'' with which the pelvic sta- 
tus appears on the roenlrten tilm in these 
cases is truly remarhable. One instance of 
this is illustrated below. 

iNIrs, S. n., ayed 2-1. had been married 
two years and was in her fust prei^nancy. 
The uterus apiiearcd about the size of a 
three and (uie-half nuMiths t^estalion, f)n 
Xovember 19. 1()27, she spontaneously 

aborted a small fetus and placenta, the lat- 
ter showiii}: the typical picture of early hy- 
datid mole formation. The post-natal ex- 
amination disclosed a uterus of normal .size, 
with the rii'ht ovary definitely cystic. It 
was thouj,dit to he the theca lutein cyst .‘=0 
commonly found (usually bilateral) with 
hydatid defieneration. and the patient was 
advised that it would probably disappear 
spontaneouslv. 

Because of the persistence of the cy.st, a 
transabdominal pneumoperitoneum was in- 
duced June 7, 1928, and 5 c.c. of lipiodol in- 
stilled into the uterus. The films (see Mg. 
3) disclosed bilateral cystic ovaries. The 
right ovary w’as larger than the left and con- 
tained a dense mass, suggesting dermoid 
cyst. The uterus was arcuate. Both Fallo- 
pian tubes contained lipiodol to the fimbiire. 
At laparotomy (June 11, 1928) resections 
of a dermoid cyst from the right ovary and 
of lutein and follicular cysts from the left 
ovary were performed. 

Tubo-ovarian masses are usually of in- 


flammatory origin, and the tubal closure is 
commonly found in the interstitial or isth- 
mal |)orlit)n of the lube. If .so, no lipiodol 
will be found in the tubes, but the charac- 
teristic tri.'ingnlar shadow of the uterine 
cavity will be seen. If the mass is unilat- 
eral, one lube may ."-how filling to the fimbri- 
ated end, or even may .show spill, depending 
upon the degree of pelvic inflammatory 
damage which has occurred as the result of 
the infection. 'I'liese re.sults are not invari- 
ably present, however, but as we have pre- 
viously shown (8), unilateral tubal filling 
may be due solely to unilateral cornual 
vpasm. It is advisable, in all cases where 
the findings imiy be nnXinterpreted. to take 
films at intervals of a few hours, over a pe- 
riod of twenty-four hours. 

In this brief report, we have made no at- 
tempt to analyze our complete scries, as the 
average films present no great diagnostic 
diniculty. The viscera are usually so clearly 
visualized by the combined method that the 
gynecologist and roentgenologist have lit- 
tle difficulty in harmonizing their opinions. 
As a rule the gynecologist must rely to a 
great e.xtent upon bimanual palpation, which 
often leaves him with indefinite information 
as to the exact nature of a pelvic mass 
which he may find. As illustrated above, 
even in the presence of unusual pelvic pa- 
thology, we have been able to visualize the 
vi.sccra and thereby establish an accurate 
diagnosis. With our increased experience 
in the use of combined iodized oil and pneu- 
moperitoneum in. gynecologyg we feel that 
(ve may recommend this method as a safe 
and precise means of pelvic diagnosis. 
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Till' MF.ASrKKMi'NT ()!■ TllK IX'Il- N'Srj'V 01' THE GAMMA 
RAYS Ol- RADU'.M IN r-UXITS 


IW OTTO (;i.\SSl'.K. T)tn., nml )■. R. MAUTZ 
' < liilic )Attiii<l.iii>iii, (■nvM-\Nii, Ohio 


A l’^'l’lCK the tinit of the nicntj’cii-ray 
intensity, '‘(hic r.” wn'^ ao'eplcil by 
the hucrnatioHal C'>iii’ic‘'S of Ra- 
(linl(^<ry. h wac «lc;-irablc ilclcrntiiio. au.'iiti, 
vvliclhcr ihR titiil ini.t’hl al,‘'(i lu* tt^nl to 
niensiirc the iiitcii'^itic.*; of qaniina ray*^ of 
raditiiii. The fit>t attempt to mea''Hre in- 
tensities of both roentgen and radium radi- 
ation in terms of tlie same unit was matle 
by I'riedricii and Opitz ( 1 ). wlio employed 
the “elect rnvt at ir" nnit. 'I'his investigation 
was nnsuceessfu! for two reasons: ( 1 } d lie 
trainina-ray intensities were not measnred in 
c-nnils tlirecily, hm were calculated indi- 
rectly by a Comparison of the erythema skin 
reactions prodneed by both types of radia- 
tion with those produced iiy the roentjircMi- 
ray intensities which had been mea-ured in 
c-nniis; (2) The I'riedricii “e-unil’’ in use 
at that lime was not tlie present internation- 
al r-unil. 

In 1924, (ilasser (2), usintr a modified 
c-unit, made a comparison of radium and 
roentj^en-ray intensities. He found, by di- 
rect nieasurenient. that 1 niR. cl hr. = 1.69 
c-units (or r-units) wlien u.sin/^ a radium 
pack of 4 cm. diameter and a filter of J4 
mm. lead plus 1 mm. brass at a distance of 
2 cm. from the center of the radium cap- 
sule to the center of the ionization chamber. 
We now find that this value, obtained six 
years ago, agrees satisfactorily with the re- 
sults obtained in our recent experiments, 
which were carried out with improved ap- 
paratus. This proves that the modified 
e-unit which ivas used at that time is prac- 
tically identical wdth the r-unit of to-day. 
The results of ou-r investigation are pre- 
sented in this discussion. 


In 1925 Lahm (2) discussed this prob- 
lem. His results, however, were not quite 
accurate, jiarlicularly because he also made 
an indirect calculation of the r intensities by 
comjiarison of the erythema reaction of ra- 
ilium with that produced by roentgen rays. 
It will he shown in this paper that this in- 
direct method of estimating gamma-ray in- 
tensities in r-units may lead to considerable 
error. I'rom his experiments, Lahm drew the 
conclusion that -150 mg. el hr. = 600 r = 1 
.dcin-unil dose with a radium preparation 
1.5 cm. in length, filtered by 1 min. of brass, 
at a distance of 1 centimeter. In other 
words. 1 mg. cl hr. = 1.34 r-units. This 
value was accepted by other investigators 
(Iona. 4. tuid Nceff. 5), and recently Avas 
again used by Lahm (0), but it does not 
agree with our results. 

Ke.^slcr and Sluys (7) have tried to make 
an absolute determination of the r-unit for 
gamma rays by employing a large air-ioni- 
zation cha^nber constructed somewLat on 
the same general principles as that used for 
roentgen-ray measurements, though they 
have not published their results. Stahel (8) 
also made relative intensity measurements 
on gamma rays wdth a micro-ionization 
chamber ; but his results are as yet unpub- 
lished. Recently Jona (9) presented some 
of the results of his investigations of the 
same problem. His values approximate 
those wdiich we gave several years ago. 
Neeff (10), on the other hand, in a series 
of measurements on gamma-ray doses in 
r-units, arrives at conclusions which do not 
agree wdth our results. 

With their condenser dosimeter which 
lends itself particularly well to this kind of 
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Fig. 1. Radiographs of the fi\e chambers. 


measurement, Glasser, Portmann, and Seitz 
(11) in 1927 took up the question of 
the measurement of tiie intensities of gam- 
ma rays in r-units. Their results, using dif- 
ferent types of radium applicators, were 
published in several papers, and the r-values 
obtained were checked by the biological re- 
actions. These experiments and this report 
are a continuation of this investigation. 

In order to unify the problems of radium 
dosage, detailed descriptions of the meas- 
uring apparatus used in different laborato- 
ries are desirable. Therefore, we shall eh'e 
a short description of our apparatus and 
procedure, together with the results we ob- 
tained in the measurement of gamma-ray 
intensities in r-units. The introduction of 
tlie r-unit into radium tlierapy is desirable 
because it may not only replace the other 
physical and biological dose units which are 
in use at the present time, but it also per- 
mits tlie direct comparison of r-doses in 
roentgen and radium therapy. Two ques- 
tions. then, are of practical interest: (1) 
Can tlie r-unit be used to measure the in- 
tensity in radium therapy? (2) What is 
the relation between the biological effects of 
identical r-doses in roentgen and radium 
tlierapy? According to our results, we mar- 
answer that, rmder certain experimental con- 
ditions. the r-unit is a satisfactorr- measure 


of the intensities of the gamma rays of ra- 
dium. A comparison of r-doses in roentgen 
and radium therapy shows that under cer- 
tain conditions of radiation the number of 
r-units required to produce identical reac- 
tions on the human skin varies within wide 
limits. Under given technical conditions, 
2,000 r-units with the gamma rays of radi- 
um produce the same erj'thema reaction as 
600 r-units with roentgen rays. 

MEASURIXG APPARATUS 

In determining the intensities of gamma 
rays in r-units we emplo)'ed the condenser 
dosimeter, previously described in detail 
(11). This instrument, which was built un- 
der the direction of V. B. Seitz, consists 
of a string electrometer and a condenser 
with ionization chamber attached. The 
condenser unit is first connected with the 
electrometer, and both are charged to a cer- 
tain known potential, as indicated on the 
calibrated scale of the electrometer. The 
condenser unit is then removed from the 
electrometer, and the ionization chamber is 
exposed under given conditions to tlie gsxn 
ma ra}'s. After exposure of the chamber 
for a definite time, the condenser unit i- 
again connected to the electrometer, and it- 
loss of charge is read on the calibrated sea e. 
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'riii.'- loj-s t'luiij'c can 1 h- directly traiis- 
fonned into tlu' inlcn''ilv in r-miil^ wliicli 
nctcti npi'H the inni'/.ati«'n cliainhcr if tin- 
electric (lata of the total in^trnnient (the 
volume ujid ntalerial of the ioni/.aiion chatn- 
her and the time of cNpovnitO are hmuvn. 
l’nde,'-irahle dlVct;- which may he ]>rodncid 
upon the condeii'-er iitiit hy the radiation, 
as well as effects nimn the dielectric, have 
hceii mininnV.ed in this instrnmenl. and may 
he Cimtrolled conlimioiisly hy replaciny; the 
ionization chamher with a small ;imher cap 
and a;,,>ain e.Nposini^ the condenser unit to 
the direct radiation. h'.ven the penetrat- 
injr .ijamma rays cause no loss (»f eharite or 
other change than can he ohserved dnriny: 
the time ordinarily employed in mahin.u the 
measurements, 'i'hus the ohjection against 
the instrument which recently was raised hy 
(iuehen ( IJ) is nullified. 

(.ineben maintains that the conductivity of 
the dielectrica used in the instrument olTers 
.soiirce.s of considerable error, llis state- 
ment that care mu.st be used when certain 
types of dielectrica arc exjiosed to penetrat- 
ing radiation is correct; and we called at- 
tention to the possibility of changes in tlie 
conductivity of such dielectrica in an earlier 
publication (11). These errors are avoided 
by sj)ecial selecti<m of the dielectrica u.sed 
and by the design of our instrument. 

T he ionization chambers em])loyed in our 
experiments have also been previously de- 
scribed (11). They are of the air-wall type, 
and vary in volume from 1/35 to 2 cubic 
centimeters. Radiograjdis of the five cham- 
bers arc .shown in Figure 1. (These radio- 
graphs were made with Grenz rays of 10 
lx.V.) The small cylindrical chamber 
“a,” of 1/35 c.c. volume, was used for mak- 
ing the measurements when in close .prox- 
imity to the radium preparations. It is nec- 
essary to use such a small chamber for dis- 
tances of less than 1 centimeter. For greater 
distances, the sphere chamber "b,” of c.c. 
volume, is preferable and can be recom- 


mended lor almo.st all measurements of in- 
teiU'ity wlien the di.‘^lance is over 1 centi- 
meter. In (U'der to study .some points of 
special interest measurements were also 
made with the sphere chaml)er w'c previous- 
ly recommended, which has a volume of 2 
c.c., ami alsf) with two cylindrical chambers 
the vohiines of wiiich are, respectively, )4 
.and cubic centimeter. We shall show 
later that there is some variation in the 
measurements of intensity made with these 
different cluimhcrs for distances up to Ij/a 
centimeters. .At distances greater tlian Ij/a 
cm., however, the intensities are practically 
independent of the type of the ionization 
chambers investigated. 

'Fhe determination of intensities, of gam- 
m.a r.avs in r-units by means of calibrated 
small ionization chambers is an indirect 
method. The direct method of determining 
intensities of gamma rays in r-units with a 
large air-ionization chamber, as done by 
Stahel, for instance, is difficult. We pre- 
ferred the indirect method after we had 
prcviouslv (11) shown that there is a dif- 
ference of only 5 per cent between ioniza- 
tion currents ])roduccd in a 1 c.c. graphite 
chamber and a 1 c.c. magnesium chamber 
when using radium rays filtered with 2 mm. 
of brass, or an ecjuivalent thickness of other 
metals. In the well-known dosage formula 


1 = 


C X (Vr-VQ X P 
300 X vol. X t 


r/sec 


the factor “p” is 1 when using any ioniza- 
tion chamber made of a material with an 
effective atomic number equivalent to ap- 
proximately that of air, that is, 7.69. There 
is a possibility that hard gamma rays of ra- 
dium produce certain unknown ionization 
effects which might be the source of errors 
in our indirect method of measuring the 
r-unit for gamma rays. According to our 
present information, however, our indirect 
method seems to lead to accurate intensity 
values of gamma rays in r-units. 
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The radium preparations used in our ex- 
periments were radium bromide and radium 
emanation, and they were of different sizes. 
Usually we emplo 3 ^ed preparations of 1.2 
and 2 cm. length with a mm. platinum or 
2 mm. brass filter. Radium tubes with a 1.2 
mm. brass filter were also used occasionally. 
According to our measurements, the differ- 
ences between intensities of radium filtered 
with 2 mm. or 1.2 mm. of brass are slight. 
In order to determine the intensities meas- 
ured with preparations filtei'ed with brass 
and those filtered with ^ mm. of platinum, 
2 mm. of lead, and of steel, we 

measured the intensities for these different 
filters and collected the results in Table I, 
using a distance of 2 cm. from the center of 
the radium preparation to the center of the 
ionization chamber. 

It will be seen from these data that the 
variation of the intensities of radium fil- 
tered with the 2 mm. brass filter or 1.2 mm. 
brass filter and the rnm. platinum filter 
are not great. The following measure- 
ments, which were usually made with the 
mm. platinum filter, therefore, can easily be 
applied to preparations with a 2 mm. or 1.2 
mm. brass filter if a small correction is 
made. 


TABLE I 

RADIUM CAPSULE 2 CM. LONG; 2 CM. DIS- 
TANCE FROM RADIUM TO IONIZATION 
CHAMBER (C) 


Filter 

1 Intensity in 
r/mg. el hr. 

! Relative 

Intensity 

2.0 mm. brass 

2.00 

100 

1.2 “ brass 

2.07 

104 

0.5 “ platinum 

1.94 

97 - 

2.0 “ lead 

1.58 

79 

0.25 “ steel 

8.8 

440 


One of the greatest difficulties in meas- 
uring the r-intensities of radium was found 
to be in the correct adjustment of the dis- 
tance from radium preparation to ionization 
chamber or to skin. In all of our experi- 
ments this distance was taken from the cen- 
ter of the radium preparation to the center 
of the ionization chamber. In order that 
the condenser unit with the small ionization 
chamber would alwa 3 ’'s be in the same rela- 
tive position, we constructed a rigid holder 
with a stop, so that the distance between 
ionization chamber and radium preparation 
could be measured exactly by a vernier scale 
which has an accuracy of 1/20 millimeter. 

The results which show the number of r 


table II 

radium capsule 1.2 cm. long; ^ mm. pl.a,tinum filter; measurements 

MADE IN AIR 


Distance 
in cm. 

Measured Intensities in r/mg. el hr. 


r/mg. el hr. 

Small 

Chamber 

(a) 

Sphere 

Chamber 

1 (b) 

Sphere 
^ Chamber 

1 (c) 

1=13.6 tang — -1 0.6 
d= 

8.0 

1= 

(0.15) 

, 


! 

(120) 


0.4 

31.3 1 



33.5 

50.0 

0.5 

22.2 

i 


23.7 

32.0 

0.6 

16.9 

1 14.3 


17.8 

1 22.2 

0.8 

11.0 

1 9.3 


II.O 

! 12.5 

1.0 

7.6 

1 6 6 


7.4 

8.0 

1.2 


4.8 

‘^7 

5.3 

5.6 

1.4 

3.9 

1 3.6 

4.1 

3.9 

4.1 

1.6 


.. 

3.2 

3.1 

3.1 

2.0 

. .. 

2.1 

1.9 

2.0 

i 2.0 

3.0 


0.92 

0.91 

0.90 

0.89 

5.0 

.... 


0.32 

0.32 

0.32 

lO.O 

.... 

1 

0.08 

0.08 

0.08 






(?cr mi:. ‘J ''iMfl (in* rlivct of ific 

(iUlnncc ;ur ooHccicd in 'r.'iliU* 11 Jm tin- 
<•111.1)1 io!ii?.i)inn rliimilici ".i." flu* Mnnil 
.Nplicrc chamlKi •'!)," ajid jiu* <.jj|n‘ic 

cliatiilH'r 'V” ’I Iu'\ \ivcif rilitaiiu'*) willi a 


latiH'd from the nieasuiemcnts made at 
.ifieater djst;uircs. In ihc last coltinin aic 
added tile intensity values calculated by 
means of the law of invci.se .Sfjuarcs. These 
lattei i.diK's lefei to a point source, while 



2 Intensities nicnsiircd with the \<irious ioni7«ition chanibcrs 


preparation of radium bromide, 1.2 cm. in 
length, 25 mg. el, and a Yz mm. platinum 
filter. The intensity values calculated by 
means of the formula 

■r 13 6 tang — 1 0^ 

d d’ 

are shown in the fifth column of the table. 
The constants in this formula have been oi> 


the values in the fifth column take into con- 
sideration the length of the radium prepara- 
tion. Of course, all of the radium intensi- 
ties could be measured by means of the 
small ionization chamber, but at greater dis- 
tances the ionization current in this chamber 
becomes small and the exposure time there- 
with too long The larger chambers were 



98 


RADIOLOGY 


TABLE III 


Distance 
in cm. 

Measured Intensity 
in r/mg. el hr. 

Skin-unit Dose 
in mg. el hr. 

Skin-unit Dose 
in r 

0.5 

23.7 

84.5 


2000 

1.0 

7.4 

270 


2000 

1.5 

3.5 

570 


2000 

2.0 

2.0 

1,000 


2000 

3.0 

0.9 

2,220 


2000 

4.0 

0.5 

4,000 



5.0 

0.3 

6,660 


2000 

7.5 

0.14 

14,300 


2000 

10.0 

0.08 

25,000 


2000 


TABLE IV 


Distance 
in cm. 

Aleasured Intensities in r/mg. el hr. 

Commercial Chamber 

6 c.c. 

Cylindrical Chamber (d) 
c.c. 

1 Chamber (e) 

Y2 C.C. 

0.6 

14.3 

12.2 


0.8 

9.3 

8.1 


1.0 

6.6 

5.8 


1.4 

3.6 

3.2 


2.0 

2.1 

1.9 

1.7 

3.0 

0.92 

0.96 


5.0 

.... 




10.0 

.... 

.... 

^ 0.08 


TABLE V 

RADIUM PACK, 4X4 CM. AREA; 4 MM. BRASS FILTER 


Distance 
in cm. 

Measured Intensity 
in r/mg. el hr. 

Skin-unit Dose 
in mg. el hr. 

Skin-unit Dose 
in r 


1.74 

1150 

2000 

2.5 

1.13 

1770 

2000 


0.82 

2440 

2000 

3.5 

0.64 

3130 

2000 


0.49- 

4100 

2000 

4.5 

0.39 

5150 

2000 


used to determine the minimum distance at 
which this type of chamber may be used to 
give accurate measurements of the intensi- 
ties. 

The results show that at distances greater 
than 1 X cm. the intensities measured with 
various chambers are identical. For shorter 
distances, however, only those values can be 
used that were measured with the small 
chambers. It is interesting to note the great 
increase of intensity which occurs when the 
chamber is in close proximity to the radium 
preparation. For example, a change in dis- 
tance of 1 mm. corresponds to a change in 


intensity of 30 per cent. It is necessary, 
therefore, to measure distances very ac- 
curately in order to observe small changes 
of intensity. 

The data of special importance for prac- 
tical use in therapy are collected in Table 
II, which also shows the A^alues for skin- 
unit doses produced with the various radium 
applicators. We have selected figures to 
represent the skin-unit dose which are most 
accurate according to our present knowledge 
and experience. Attention has often been 
called to the fact that there is great varia 
tion in the reaction to the different skin 
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unil of nulimn wliicli li;ivf lu-cn pro- 
posed. i lu’ .'•K'iti-iinit <lnsrs I'l'pi Hied liv 
(HllVicnt for instance, vaiy Iniween 

2tH)an(i el hr., witli preparations lil- 

terod with apjirositnately 1.5 nnn. of hr.tss 
at a distance of 2 eentinuter.s. Within a 
certain lintit the >licnpth of the radinin itsed 
in Iiiulnijical e.vperiincnts pla\s ;i definite 
role, and we have, therefoie. used piepaia- 
tions of alxntt !<)'* ntji. el hr. iit our exjieri- 
nients. We found that the sldii-nnit d<»se.s 
whicli Were cited in earlier ptthlicaii<tns and 
which were tahen front (JnindiyX values ( l.i) 
are .somewhat too low. We increased these 
<ioses. therefore, and arrived .at the data 
jtrc.sented in the third cohnnn of T.ahle 111. 
If these values are ninhiplied hy the r <lo.ses 
for the cirrre.'p(>ndittp: ih’stance. the shin- 
unit dose.s are ohtained in r-nnits, Since 
the values were found to he the .same within 
a few )ier cent, we aver.ijjed the ohserved 
.«l<in-unil do.se.s and oht.ained the vahie 2,000 
r for the tihserved shiti-nnit <l<ises-. 

'Ihc.se values, which were ohtained with 
a radium prejiaration of 1. 2 cm. length and 
a ’j nun. platiimm (iher, can .ilso he used 
for the 2 cm. preparation with the 1.5 mm. 
hr.ass filter, with the eNCcjitiivn of the inten- 
sity at short distances, d'he same values may 
he used in radium therapy for intracor- 
poreal radiation, since the effects of scatter- 
ing are practic.ally all counteracted hy ah- 
.'^or|)tion. 'I'lie values collected in Table 111 
were measured in air without back-scatter- 
ing. -At the present time we cannot prc.scnt 
accurate data on hack-scattering, but we be- 
lieve it is probably between 5 and 10 per 
cent of the direct radiation. 

In com]varing the results obtained with 
the number of r-units per erythema dose for 
roentgen rays, it is found that the number 
of r-units per erythema dose for the gamma 
rays of radium is much higher than that of 
hard roentgen rays, provided that our indi- 
rect determination of the r-intensities for 
gamma rays of radium is accurate. We are 


imw collecting more information on this 
• jncslion by testing these do.ses of radiation 
on Ih'osophila eggs, and e.xjicct to pre.sent 
a discu''sion of the physical-intensity values 
;md their biological reaction in the near fu- 
ture. 

In order that the physical data may be 
comiilete. we wi-h to add some results which 
were obtained when measuring with other 
types of ionization chambers. Two cylin- 
drical chambers of '.j c.e. and c.c. and a 
commercial ionizatifin chamber of 6 c.c. 
were used. The results arc presented in 
Table 1\'. 'I'hey have been obtained under 
the same conditions as those given in Table 
11 . 

r.v comparing the intensities which were 
obtained with llte-e chaml)ers with those 
shown in Table 11, it may be seen th.at all 
ionization chamiters, with the exception of 
the t» c.c. chamber, gave the .same intensities 
at dist.'inces gretiter than 2 centimeters. 
The l.'irge commercial chtimber, however, 
does not accurately indicate the intensities 
for distances less than 5 centimeters. All 
the intensities wliich were measured wdth 
the various ionization chambers are graphi- 
cally shown in I'igure 2. The different 
chambers and the intensity curves deter- 
mined with them are designated in the same 
manner as the data given in Figure 1. 

We have also included the intensity 
measurements made with a radium pack of 
4 X d- cm., using a brass filter of 4 mm. 
thickness. The intensities of this group at 
various distances are collected in Table V. 
This radium pack acts as a point source for 
distances greater than 4^ cm., beyond 
w’hich the values of Table II may be used. 
The results in the third and fourth columns 
hav^e also been obtained by the same pro- 
cedures as the values of the corresponding 
columns in Table III. 

CONCLUSIONS 

With certain precautions and under cer- 
tain conditions the r-unit can be satisfac- 
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torily employed to measure the intensity of 
the gamma rays of radium. With the 
gamma rays of radium 2,000 r-units will 
produce a reaction on the human skin which 
is usually designated as a skin-unit dose. 


REFERENCES 


(1) Opitz, E., and Friedrich, W. ; Die Freiburger 

Strahlenbehandlung d e s Uteruskrebses. 
Munchen. med. Wchnschr., 1920, I, 1. 

(2) Gl-A-Sser, Otto : Eichung des Friedrichschen 

lontoquantimeters mil Radium. Fortscbr. 
a. d. Geb. d. Rontgenstr., 1924, XXXII, 343. 

(3) Lahm, W. : Der Erfolg der Strahlenbehand- 

lung des Collumcarcinoms, gemessen an den 
R-Zahlen in den sogenannten kritischen 
Zonen. Strahlentherapie, 1925, XX, 1. 

(4) JoN'A, M.: Das Problem der Dosierung. In- 

ternal. Radiotherapie, 1926, I, 812. 

(5) Neeff, Th. C. : Physikalische und technische 

Grundlagen der gynakologischen Radium- 
therapie. Lehrb. d. Strahlenther., 1929, IV, 
273. 

(6) Lahm, W. : _ Die Dauerheilung des Uteruscar- 

cinoms mit Radium- und kombinierter Ra- 


dium-Rontgenbehandlung. Strahlentherapic, 
1928, XXX, 471. 

(7) Kessler, E., and Sluys, F. : Die Messung der 

Gammastrahlen in absoluten R-Einheiten. 
Strahlentherapic, 1929, XXXI, 771. 

(8) Stahel, E. : Eine Mikro-Ionisationskammer 

fiir Rontgen- und Radiumstrahlen. Strah- 
lentherapie, 1929, XXX, 582. 

(9) JoN.A, M. ; Vergleich der Radium- und Ront- 

gendosis mit einem Rontgendosismesser. 
Strahlentherapic, 1929, XXXII, 775. 

(10) Neeff, Th. C. : Ueber die Dosierung bei Ra- 

dium- und bei Radium-Rdritgenbestrahlung. 
Strahlentherapic, 1929, XXXIII, 253. 

(11) Glasser, Otto, and Seitz, V. B. : Das Kon- 

densator-Dosimeter. Strahlentherapic, 1928, 
XXIX, 549. 

Idem : An Apparatus for the Measurement of 
Radiation Intensity over a Wide Range of 
Wave Lengths. Jour, Opt. Soc., 1928, XVII, 
240. 

Gl.asser, Otto, Portm.ann, U. V., and Seitz, 
V. B. : The Condenser Dosimeter. Am. 
Jour. Roentgenol, and Rad. Then, Decem- 
ber, 1929, XX, 505. 

(12) Guebea', G. : A propos des Techniques de 

Mesures des Radiations Penetrantes. Jour, 
de Radiol, et d’Electn, July, 1929, XIII, 389. 

(13) QurjiBY, Edith H. ; The Effect of the Size of 

Radium Applicators on Skin Doses. Am. 
Jour. Roentgenol., October, 1922, IX, 671. 



DlATiXOSTlC ICXPcr^UKl'lS IK r-UNITS’ 


iw ?nn\‘ Ni, HAkN'l-.S. M.D. an.! SAMUKL L. NtHI.'17.MK. M.D. 

(I. Ii.uiir.rni iM'rnlf’rnolofV, rnivrtMty nf Mitliican Ilosiiilal, Ann Akiioh, Michigan 


U XnKU oulinarv l in iini^-lanct ami 
(lurint: luu'nmplii'atcd c\aininalinns 
the antotint oi radiation faliinjr on 
the ^ldn of the patient doe'- n.M roach clini- 
cal importance. 'I'hi'' fact is snp]f"!tcd hy 
the thoiivands of examination'' which are 
comhu'leil with a relatively iti'-i'^nificant 
mimher of accidents. There .are. h.iwever. 
certain circttmslance.s which ilematid a rath- 
er accurate hnnwledt^e of the total eneijiy 
applied. 

Dinicnlt or fre.ptently repc.ated examina- 
tions. jiarticnlarly in ohese p.aticnt-. serial 
r.adintjraj'hy. cincmatoji^r.aphic radi".uraphy. 
ami e.xamination? performed on patients 
who arc receivin.tj or have received X-ray 
therapy, all introduce the danuer of over- 
expo.snrc. 

Kr.sldnc f2) as earlv as lo2J determined 
the erythema time with di.a.unostic ray.s at 
10-inch distance and found that at 0() K.\ . 
the minimum Iv.lX eorresp.tnded to -100 nia.- 
scc. of unfillered, or 800 ma.-sec. with 1 A1 
filter. A year later Wilherhee and Rcmer 
(1), applyin.i,' their arithmetical method of 
dosajrc calculation to the various U. S. 
Army Manual e.xposure settings, tabulated 
the number of plates which mii,dit safely be 
taken. 

In 1926 Frilc (4) made what ajipears to 
be the first move in evaluatinj^' radiof^rajihic 
exposures in physical units. He measured 
the amount of radiation used in fluoroscopy 
and radiography of both the chest and the 
gastro-intestinal tract. As a result of his 
experiments he advocated using greater fil- 
tration in gastro-intc.stinal fluoroscopy and 
showed that by this procedure the amount 
of radiation striking the skin during a given 


iRcad before the R.->diologic.il S°aety of 
at the Fifteenth Anniml Meeting, at loronto, 
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flu. ir.tscDpic examination miglit be reduced 
to itne-half or one-third the amotint nor- 
mally U'-ed. This reduction in skin do.sagc 
\\;is acc. iinplished without impairing the 
contra'-t in tin- (hutroscopic image. 

'riiis work nf Frik seems to have been the 
starting point for several articles which ap- 
peared in succeeding years, dealing with 
this subject. 

1‘ohle (.v) measured the output of diag- 
no-tic machines at 75 and 100 K.V. with 5 
ma. ami then determined tlie ervthema time 
of this tpiality of radiation. He calculated 
that in g;islric examinations with fluoro'- 
copv and the maximum number of films the 
posterior surface of the body received 60 
per cent F.D. 

Chant rainc and ProfitHch (5) studied the 
output of radiographic .and fluoroscopic ma- 
chines operated at the lower kilovoltages, 
and derived tables .show'ing the actual 
amount of radiation received by the skin, 
'fhev corrected the wave length dependence 
of their Siemens ch.amber against a Veifa 
electroscope. This correction, in addition to 
the fact that they used soft beams of ra- 
diation. accounts for the difference betw'een 
their results and those obtained by Frik. 

Saupe (6), using the Kiistner method of 
measuring, tabulated the average r delivered 
in certain exposures .and calculated 100 r as 
the safe limit in radiography. 

Braun, Flase, and Kiistner (7) made still 
further measurements upon diagnostic 
beams, and compiled tables of the output of 
their machines for 1 ma. and voltages rang- 
ing from 30 to 100 K.V.P. They further 
calculated the actual energ)^ required to 
make various exposures. 

In view of the need for readily available 
data relative to the amount of radiation re- 
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quired to make radiograms and the paucity 
of such data in the English literature, it was 
decided to measure the output of the avail- 
able machines and formulate exposure 
tables. 

Six different machines were calibrated 
over their commonly used range. Four of 
these were mechanically rectified; in two, 
rectification was performed by the Coolidge 
tube. In all cases the measurements were 
made Avith the actual milliamperage used in 
the technic. 

A Siemens-Halske dosimeter, using a 
Glocker chamber and calibrated against a 
Kustner instrument over the quality region 
used in radiography, was used to measure 
the output of the machines. The advantages 


of short readings and constant uranium con- 
trol were the principal reasons for using this 
instrument. The dosimeter was re-checked 
against the Kiistner several times during the 
course of the experiment and was found 
constant within the limits of experimental 
error. Each series of measurements on the 
radiographic machines were repeated at 
least twice. 

Due to the high intensity produced by 
some of the technics, measurements were 
carried out at different distances and cor- 
rected to a common distance according to 
the inverse square law. The error intro- 
duced by disregard of air filtration is neg- 
ligible at the shorter distances and does not 
amount to more than 5 or 10 per cent at 


Chest "Room, 
r per sec at ^leet 

ATV 4... 4 A... -6 .t. .8: , 



nO: : . = . ■ ■ gi 


Fig. 1. Typical output chart for a diagnostic machine. 
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i?Au.\i-:s Axi) Mi-:i;rx!-:K 


niAGXos'nc icxi’f )surics in t-units 


TAHLi; N't). I-A 


I.X iUr.MITV r.ItnUl’ 


I'arl rTii!ini<<l 

I'liiKcr' 

ilriiii! 

Wri'il 

iMirc.iuij 

I-:iU<nv 

Ihimrni'. 

Shoulder 

I'ont 

Aiihlc 

I.e>r 

Kurc 

I'cnuir 

rciiuir 

Huiiicru': 

Slioiildcr 

All r.\i>o'.ino<. : 


j ‘riuri-MA-riim 

i al 12 

mclics 1 *'.S.D. 

— — 


! Pl.fiii film*. 

Sri ecus 

Quality niiiKC 

. 1(1 inrlic*. 

1 

- 

.SO-6.5 K.V.P. 

! * 


I/.S- 1/2 

<( 

1 

i lo 

lAI- 1/2 

55-70 K.V.P. 

\ *' 

i 2-6 


II 


1 2-7 

‘ ^ 

1 / 2-2 

it 

t 

j 7-12 

2-1 

II 

II 

i 2 -.^ 

- 

II 


2 -.' 

1 / 2-1 

60-85 K.V.P. 

* 

' «>-/ 


II 

i " 


2-1 


.^0 itlflir*. 

; I’l.iiii film*. 6-12 r 

65-80 K.V.P. 


' Srtci'iis 

iTiul irrid 

70-90 K.V.P. 

, .'■fi ilii-Jir-. 

3-10 


t 

ScrcciiB 

.'uul grid 

65-90 K.V.P. 

, .'*1 iiiclir^ 

i 1-1 



f 

Scri'cn*: 

and (;ri(l 

II 

.fO iiiclir*. 

2-0 




ire olcululed for <iitr millimeter of nhimintim filler 1111105 *; otherwise indicated. 


TAltLK NO. I-J! 


Part rnd iateil 

J-t'v * 

Skull : 

Lateral 
A. P. 

•Mastoid 
SintisM ; 

Lai. frontal 
Grander 
Caldwell 
Waters 

Vcrtico-iiuntal 
Lateral sella 


HlhM) CKOfl* 


'Parri t-Io-film , 
lit^iancr 

r~uiiit« at 12 
Scn-cn5 

inchc.s l'..S.D. 
.Screens and grid 

Quality range 

2.' iuclu 5 1 

1/2-2 (with plain filiiiB 4-6) 

75-85 K.V.P. 

J 

2.* inrlirs 

_ 

5.6-6.5 

80-95 K.V.P. 

2.' iiicliv*. 1 

.. 

7-12 

II 

Cone 1 

3-5 

- 

II 

t'niil.'icl cniic 1 
I’.S.n, to '■cal|) 1 

M incIioB 

1-3 

2-1 

85-100 K.V.P. 

M inclu'5 

3-5 

8-10 


M iuclK'5 1 

3-5 

9-12 


M inclicB j 

5-8 

9-12 


14 inclic5 j 

7-9.5 

12-14 


14 iitrlics 1 

3-5 

- 



lonjrcr distancc.s for Die radiation 

used.- 

Graphs were then jircptiretl for eacli of 
the machines, .showitiff liie enerfry output of 
the technics in common use on the particular 
niachine in question. Figure 1 shows two 
such graphs. It may he seen that with fixed 
milliamperage, tlie outi)ut is practically a 
linear function of the voltage as long as the 
same Coolidge tube is used. From these 


“P*' air filtr.ntion values for monochromatic radiation, 
as tanil.atcd hy Odciicrarils (8), arc not strictly applicable 
■■*,.'“;><;™Beiieous beam. However, by detcriniiiiiiB the .ab- 
sorption in one or two millimeters of aliimimim sve m.ay 
"" softer, and hence more readily .air- 

ausorbed, portion of the beam. The diagnostic range meas- 
n™ i'’,,'’"® manner gives an effective wave length of 
around 0.5 A.U. with one millimeter of Al, and 0 4S with 
pvo millimeters of Al. The half v.altie layer in Al ranges 
from one to one .and oiic-lialf millimeters, when a filter is 
used in the tube stand, and between one-half and one milli- 
meter when no filter is used. 


charts the energy output in any of the tech- 
nics used may be calculated. 

The minimum and maximum amounts of 
radiation delivered in making films of vari- 
ous parts of the body are presented in No. 1. 
These extremes range from the lightest to 
the heaviest specific part encountered. It 
will be noticed that the intensities are re- 
corded at one of two distances, 12 or 60 
inches F.S.D., and must therefore be cor- 
rected by both distance and back-scattering 
factors before the actual amount on the pa- 
tient is known. In applying the first cor- 
rection the target-to-skin distance must, of 
course, be known or estimated. 

The second correction is calculated pre- 
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TABLE NO. ' I-C 


THORAX GROUP 


Part radiated 

Target-to-film distance 

r-units at 12 inches 


Ribs 

30 inches 

i 

Screens and grid 

1-4.5 ; 

65-85 K.V.P. ■ 

Chest 

40 inches 

Screens j 

1 74-2/3 ' 


- 

Chests P. A. 

Lateral 

7 feet 

10 feet 

r-units at 5 feet 
Screens 

0.08-0.4 

1/2-3 

60-85 K.V.P. 

65-90 K.V.P. 


TABLE NO. I-D 


abdomen 


Part radiated 

Target-to-film 

distance 

r-units at 12 inches 

Screens Screens and grid j 

Quality range 

Gall bladders 

Contact cone 

18" F.S.D. 


2-11 

60-80 K.V.P. 

Gastric (Opaque Meal) 

j 30 inches 

3-10 


90-110 K.V.P. 

Enemata (Barium) 

36 inches 

3-10 ! 


70-95 K.V.P. 

Kidneys 

1 30 inches 


5-18 

60-85 K.V.P. 


SPINE AND PELVIS 


Part radiated 

Target-to-film 

distance 

r-units at 
Screens 

; 12 inches 

Screens and grid 

Quality range 

Cervical spine; 





A. P. 

Lateral 

30 inches 

8 feet 

14-4 r (at 5 ft.) 

2.5-6 

1 

1 

70-80 K.V.P. 

Dorsal spine; 




A. P. 

30 inches 


3-20 ' 

75-95 K.V.P. 

Lateral 

Lumbar spine; 

30 " 


6-32 

80-100 K.V.P. 

A. P. 

30 inches 


5-30 

75-95 K.V.P. 

Lateral 

30 ” 


10-60 

80-110 K.V.P. 

Pelvis ; 




75-95 K.V.P.' 

* A. P. 

30 inches 


2.5-16 


cisely only with some difficulty. The many 
changing factors — quality, field size, and 
part radiated — tend to introduce shifting 
errors of a magnitude which renders any at- 
tempt at more than an approximation il- 
lusor}'-. 

Based on water phantom measurements 
we estimated the amount of back-scattering 
in diagnostic radiation to be between 15 and 
25 per cent. Back-scattering correction may 
be avoided entirely by regarding it as prac- 
tically constant throughout the diagnostic 
range. This simplifies the calculation and 
allows the estimation of the total amount 
of energ}r administered in terms of percent- 
age of the “air A'^alue.”® (9) With Table I 
and a knowledge of the target-to-skin dis- 

SAs will be seen later, under the discussion of quality 
and film latitude effects, the influence of back-scattering on 
the total amount received by the skin becomes insignificant 
by comparison. 


tance the amount of energy in terms of “air 
value” which falls upon the skin may be cal- 
culated. 

This brings us to a subject of vital ii 
portance to radiologists, namely, the amou 
of radiation which may safely be used 
diagnostic exposures. 

Frik (4) based his limit exposure detei 
mination on 700 r (air). 

Saupe (6) and Braun, Hase, and Kiistne 
(7) believe 100 r the upper limit of safety, 
while Chantraine and Profitlich (5) 

300 r as the basis for some of their fluoro- 
scopic calculations. 

Our experience leads us to endorse tbi 
limit set by Saupe, namely, 100 r. 
dred fifty r (measured in air) of 
ity commonly used in diagnosis will pro 
pigmentation in an appreciable num ^ 
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cn^cs wliilc :m appro, icli to .r(M) i hijp’ns in 
inlet llic epilalitiii t.int^e. \*iiy necaviinial- 
h wo ‘•to pitjim'til.ntiiiii I'tilluw iip; tlio .•ul- 
<tf ICHi r. 

'llic ‘-afe liiiiil ii» tiwn, wonld 

aitpcai to he nhotJt oin-ihiul of the “loleia- 
tioii dove." oi IFd ). and while the taticje 
hetween and i jv, f.tirli .vafe, it 
dnmld he enleicd otilx when netevvity dt‘- 
niatuK 

It ivinipoitant to hear in mintl that thice 
major faci<«iv a'-ide ftom hloIi>t,MV diffcr- 
cnecv cau'-o \aiiations in the atnonni of 
radiation fallinq; on tin- «.Kin in innkimj 
radioj^iani'v; tlie (jnality of the ladiation. 
the latitude of the filni. and the natnie of 
the cqnipnitnt in itve. 

The <oftei heaniv of nidiation, lived tf> 
increavc contravt, require ninrh larj'cr 
amoimtv of eiurfty ineiilent on the vlJn to 
produce mdiojtianiv than «lo the innic pcnc- 
tratim; heaniv It heeoinev n[)paiint front 
lhi<: that the *>afevi heani fot an\ particular 
part iv that which i;i\ev the ^.treatc^-l pene- 
tration coinpalihic with ?ativfactory con- 
trail. 

Ai will he veen in 'I’ahle 1. we have cx- 
prciicd (jualily in teinii of kilo\olts (nicas- 
tired with a vplicre gap). \\*e realirc that, 
-itricth .ipeaking, this method is .somewhat 
inaccurate. The wall thickness of the tube, 
the thickness of the iirotectire filter, as well 
as the type of rectification, all intioduce 
variations in ([uality which a .sphere gap 
measurement would not detect. On the 
other hand, hjiliere gap measurements have 
in the main been entirely satisfactory for 
transferring radiographic technic. It is for 
this reason that gap measurements are used 
to express quality. 

The second factor introducing major 
variations in the amount of radiation used 
in taking radiograms is film latitude This 
varies somewhat depending on the density 
of the part to be demonstrated and on 
whether screens are or are not used. How- 



•i \I!M 11 


I’.iil t.idi it( (I 

Ainouiit on 

Number of films 


sKm (r) 

tolalling 100 r 

1 t Kill 

OS 

200 

1 on mil 

12 

80 

I lliow 

I t 

75 

IIiiiiu niv 

.17. 

00 

.‘'luitilflrr 

" • ( 1 .H' 

30 

55 

Km I 

12 S 
(] 5* 

40 

65 

1 ( initr 

10* 

25 

. lu I < ' 

0.h 

330 


Of-T 

120 

Iav 

j2S 

40 

(081 

120 

vi„ii .jvv 

4 St 

12‘ 

20 

9 

.‘'imi' ( 



1 U ItoiUiI 

2 St 

40 

( ti.iDia r 

4 S1 

22 

t'.ildw 1 11 

)St 

22 

\V.iltr<; 

7t 

14 

\ crtico-monnl 

0 Sf 

10 

C'cnic.Tl ijiiiK 

2S’‘ 

40 


•\\ »fh Trctn' 'tut! j rid 
tUith 'cnrn' 


e\ci, it usualh amounts (o 50 pei cent or 
moic on either side of tlie average. This 
means that films of diagnostic value may 
he made with 50 or 150 per cent of the 
optimum 100 pci cent energy for that part 
In main- instances the variation is even 
greater. 

Exaini)lcs of this ivide latitude may be 
seen paiticiilarly in the radiography of 
small jiaits on plain films Satisfactory 
ladiograms of the hand may be made over 
a vaiiation range of 300 per cent. 

The thiid factor influencing the radio- 
graphic energ}' requirements has to deal 
w'ith the efficiency of screens and grids, as 
W'cll as the filtering action exercised by va- 
rious interposed pieces of equipment, such 
as table tops It wdll be seen from a con- 
sideration of tliese factors that the safest 
table to use as a limit in any laboratory Is 
one which repi esents the highest values met 
in that laboratory This thought has been 
followed in pieparing Table II, and 100 r 
is used as the safety limit in figuring the 
number of films allowable 

In Table III an attempt has been made 
to demonstrate the manner in which radia- 



TABLE III 


(1 MM. AL FILTER THROUGHOUT) 


Part 

Thickness in 
centimeters 

K.V.P. 

ma. 

Target-to- 

film 

distance cm. 

Time 

(secs.) 

r per 
exposure 
calculated 
on skin 

No. of films 
totalling 

100 r 

Dorsal 

15 

76 

20 

75 

4'A 

1.4 

70 

spine 

17 

80 

20 

75 

5/2 

2.1 

46 

A. P.* 

20 

84 

20 

75 

7/2 

3.6 

28 


24 

87 

20 

75 

10)4 

7.2 

14 


28 

92 

20 

75 

12 

9 

10 

Lateral* 

18 

78 

20 

75 

514 

2 . 

SO 


20 

80 

20 

75 

5)4 

2.5 

40 


24 

84 

20 

75 

8 

4.7 

20 


30 

90 

20 

75 

11 

10 

10 


34 

99 

20 

75 

18 

22 

4 

Pelvis* 

15 

78 

20 

75 

3)4 

1.5 

65 


20 

82 

20 

75 

TYa 

4 . 

25 


25 

86 

20 

75 

10)4 

8. 

12 

Lateral 

23 

85 

20 

75 

10 

7.7 

13 

lumbar* 

26 

92 

20 

75 

13)4 

10.5 

9 


30 

100 

20 

75 

19)4 

21.5 

4 


36 

100 

20 

75 

28 

47. 

2 

Gastric 

16 

95 

60 

80 

14 

1.4 

70 

regionf 

20 

98 

60 

80 

14 

2.2 

45 


24 

100 

60 

80 

14 

2.6 

38 


30 

105 

60 

80 

14 

4. 

25 


•With screens and grid. 
tWilh screens. 


tion requirements change with increasing 
thickness of the part. 

It must be understood that the values in 
all of these tables hold exactly only with 
the technic for which they were compiled. 
Our required radiation values agree within 
expected limits with those published by the 
previously mentioned German workers. On 
the other hand, the amounts of radiation 
administered in other laboratories might 
reasonably be expected to vary as much as 
100 per cent from the values presented here. 
Those workers using lower voltage, blacker 
films, or less efficient accessories might ex- 
ceed these values, and, consequently, have 
a lower limit of safety. 

Those radiologists adhering to a fairly 
penetrating technic and using efficient 
equipment will find that these values are 
somewhat high. This is particularly so 
when our higher values, designed for heavy 
patients, are applied to patients of average 
size. An example of this fact may be seen 
in a consideration of the radiation require- 


ments in chest radiography. With double 
screens and good penetration, satisfactory 
films are obtained in the average patient 
with 1/12 to 1/10 r incident on the skin. 

It becomes evident that those roentgen- 
ologists using or planning to use multiple 
exposure technics should depend on the in- 
dividual calibration of their machines and 
measurements of their patients. 

The addition of fluoroscopic to radio- 
graphic examinations naturally decreases 
the number of films which may safely be 
taken. The output from fluoroscopic sets 
varies quite a bit, and calculation of safety 
limits on the basis of milliampere-minutes is 
not without risk. Indeed, it is far safer to 
actually test the erythema time on small 
skin areas, if calibration is not available. 

Chest fluoroscopy at the University Hos 
pital is performed with an intensity of be 
tween 10 and 15 r per minute, whereas 
gastro-intestinal work may require up to 
r per minute incident on the skin. 
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St’MM.VfJV 

Siv (iiaf^inwiic X-ray niarhinr'' wn'r rali- 
hrntcd over their e<iiiinionly U'-e«l iaiu;e. 
Calihralion charts w<Me prepared whieh 
cnnhled the nceuratc ealciilaiioii of the 
aniounl i>t‘ enerj^y ti'-nl in <liai;nnstic ex- 
]w<urc-. 

From the^e rharls ami e.spostjie lalde*- 
ha«cd on thoii'«aiul'' of sali>faeiorv radii)- 
Sram.<. the lart^c-l and '.tnalle'-t anionntv c)f 
radiation nved for eertniti paits were fle- 
termiiied. 

Safety {ahle< hro-ed on the etu*ri,ye re- 
quired for the heaviest part lihely to he 
met wilii Were prepareil. iMirthcr ta!)le< 
were jtrepared ilhivlratini: the inerea'-e in 
ciiert^y with in('rea>ini: thiclaie.-s of the part. 

The innuence*- of (ptality of radiation, 
type of eipiipnicnt. and lihn latitude on the 
total radialimi applied are noted and the 
advisability of nsiti^; the itreatest penetra- 
tion cnnipatihle witii adequate contrast 
stre.«?ed. 
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Dr. Autiwr W. Erskine (Cedar Raj 
■ds, Iowa) : The striking point brought oi 
hy the essayist in this presentation is tha 


with proper radiographic technic, the quan- 
tity rtf X-rays as measured on the skin in 
ahsolnie units is surprisingly .small, and con- 
serpiently a large number r)f films can be 
made in safely. Dr. Pohle, at the Univer- 
sity of Wisconsin, independently from this 
work, made .some investigations, and he has 
allowed me to present a slide which gives 
the average results of siune of his measure- 
ments. The last column shows the averag-e 
number of r-units on the skin and they 
agree rather well with the observation of 
Harnes and .Meltzer. For instance, Dr. 
1‘ohle observed that the skin received 6.4 r 
frtr an average antero-jiostcrior .skull, while 
the essayi'-ts report, with various technics, 
a range of from .1 to 9.5 r: so wc can say 
that the two ribservers agree within 50 per 
cent, at least. 

It must not be assumed that the number 
of fdms as shown in the tables mentioned 
by the essayists can be safely made with 
a i)oor technic or with an uncalibrated tech- 
nic. W'e know, of course, that with poor 
technic the e.\posures arc sometimes many 
times larger than necessary. I would sug- 
gest. as the e.s.sayi.sts did, that those who 
routinely make many films of single pa- 
tients. and especially those who make cine- 
matographic e.'cposurcs, should have their 
diagnostic apparatus calibrated. 


Dk. Rarnks (closing): I wi.sh to thank 
Dr. Fr.skine for his discussion of the paper. 
One might bring out the possibility of tak- 
ing a leaf from the book of Fricke, who 
introduced greater filtration in fluoroscopy 
of the gastro-intestinal tract. With 100 
K.V. peak, a moderately large field and one 
millimeter of aluminum filter, phantom 
mea.surements will show that about four and 
a half or five centimeters of w^ater will ab- 
sorb 50 per cent of the energy^ striking the 
surface. Tljat would mean, then, that we 
are putting on the skin, during exposures of 
heavy parts, radiation which does not get 



through and affect the photographic film, particularly in radiography of heavy parts, 
It would seem that increasing filtration, might be worth while. 


Can Radiology be a Science? A. E. Bar- 
clay. Brit. Jour. Radiol., November, 1929, 
II, 509, 

This paper, presented before the Society of 
Radiographers of England, emphasizes the 
need of always looking upon the practice of 
medicine, including the practice of radiologj^ 
as an art rather than as a pure science, since 
one must always consider the patient’s com- 
plex or psychology in evaluating not only the 
symptoms complained of but the signs elicited 
during the roentgenoJogic study. A brief out- 
line of the progress of radiology since its in- 


ception and the days of the first gas tubes, 
when an X-ray tube was a “glass globe sur- 
rounded by a zone of profanity,” is given, but 
while its development as a science has gone 
far, the patient’s individual peculiarities, sus- 
ceptibilities, and idiosyncrasies will always 
make the final evaluation of the radiologic 
findings something of an art. The paper 
closes with an apt quotation from Dr. Oliver 
Wendell Holmes : “Science is a first-rate piece 
of furniture for a man’s upper chamber, if 
fie has common sense on the ground door.” 

J. E. Habbe, M.D. 
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W lll’.X l\v<> rarlvu'- ;ur atlaclu’fl t<> 
an cK't'irical nf 1(H1 vdU^ <li- 

naM lanrciu ;ui>! nrr inailc t<» ap- 
pronch each <nlicr. noihini: happens vituil the 
tiislanee between them is le^s thati lliat of a 
very thin sheet of paper, < halinary air is a 
very excellent ntfnn'oinhu'tor. 

It the earlKiiis he I'ntehed tii.^elher. the 
current he^ins to Ibnv ainl an enomiotts 
nninmit of heal and a temperature of .ap- 
proxiinately C. jjeneraled at the 

point of contact, for it is at this pront that 
most of the resistance of the circuit is lo- 
cated. If the carlxnts are now scparaterl 
.slightly. half an inch, and if the air be- 
tween the carlxnis were in the same condi- 
tion a.s heft>rc. the How of current would 
cease immediately ; hnt the air between the 
carbons i.s not in the same condition. 'J'he 
entire region is filled with ionize<l gases and 
ba.s now become a good conductor. The 
reason for the changed condition lies in the 
property of while-lnjt bodies to give off po.<i- 
tivc and negative ions and electrons in huge 
<inantilies. I'hese ions carry the electric 
current. The negatively charged electrons 
given off at the cathode (negative electrode) 
bombard the anode, jjrodncing an intensely 
hot spot called the “crater.” 

Most of the light from the pure solid car- 
bon arc comes from this positive crater, i.c., 
It is pure temperature radiation produced as 
3 result of the high temperature of the cra- 
ter. 1 he ionized vapors produce very little 
light, that which they do emit being largely 
confined to the so-called “cyanogen” band 
located in the long ultra-violet and violet 
portions of the spectrum. It is not surpris- 
ing that the ])urc carbon arc emits practi- 
cally no radiations corresponding to the 
short ultra-violet of sunlight, for the glow- 

iRead before the R.a(IioIot;!c.il Society of North Ameiica, 
'■> Chic,igo, Dec. 3-7, 192R. 


ing carhoiis do not attain a siifficienlly high 
temiH-rature to emit the sliffrt wave lengths 
of rafliatimi which the sun, at a tenipera- 
inre <>f 0.01)0^ C., can produce. 

lni|tregnalion of tlie carbons with salts or 
jnelaK piodnces the flame arc which is char- 
acterized hy greatly increased light produc- 
tion in the ionized vapors and bjwcred lem- 
pcraimcs. and therefore lowered light pro- 
dticlion. at the jmsitive crater. .Such an arc 
is v.'istly Jtiore efficient as a producer of 
light, for more of the energy is converted 
into light, and less into heat, than in tlie 
pure carbon arc. 'I'he hind of light emitted 
and the cHiciency are dependent on the 
chemical nature of the impregnating mate- 
rials. 

It can he understood that as the electrode 
temperatures decrease, and more and more 
of the electrical energy is con.sumed in the 
i<»nizcd vapors, the cfliciency and light pro- 
duction increase rapidly. 

The electric arc reaches its pcah of attain- 
ment in the vacuum c|uartz mercury arc. 
Here the electrodes are two pools of mer- 
cury m.'dnt.'iincd at a tcmijcrature between 
only .300 to 400° C., i.c., comparatively cool. 
These give off some low temperature infra- 
red and heat, but no visible or ultra-violet 
light. The visible and ultra-violet radia- 
tions arc all emitted by the ionized mercury 
vapor, a condition which permits attainment 
of the highest arc efficiency. 

The natural efficiency of the quartz mer- 
cury arc in converting electrical energy into 
ultra-violet light is enhanced by a predomi- 
nance of ultra-violet in the light emitted by 
ionized mercury. Considering the range of 
liirht wave lengths transmitted by the 
quartz, namely, from 1,850 A.U. in the 
short ultra-violet to 40,000 A.U. in the long 
infra-red, 28 per cent of the emitted energ}^ 
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is in the ultra-violet, an amount greater than source of light, deficient in infra-red 
that obtainable by any other arc or light 52 per cent of its radiation is m 
source. red, a proportion which compares 

The quartz mercury arc is not a cold with that of the sun itself, which has 
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cent infra-i'c(i. h only I>y oniiipiiriHetn 
with the e<irc n'»n-inipi'cj;ii:iteil earhon 
arc and the tuiipsten ineainleseent lamp, 
which prciduce '*5 per cent of tlieir radia- 
tion in tile iiifra-re<l, th.’il tlie (•<»rieejilinii of 
the (inartz niereury are a> a e<tl<i .'•ouree can 
he jnsiificd. 

The unart?. iiierenry are i> low in visililc 
!ij,dil as eoinpared to the sun. the jiereentap:e 
ratio lieint^ ahont iO to o.i. The hiniiiKuis 
efilrienry of tile <|narl?. niereury are is altont 
5 eandle power per watt of input as eoni- 
pared to o candle power per watt for tlie 
iniprepiated tlanie carlion arc. and 1 eaiulle 
power per watt for the solid core non-itn- 
(irejtiiatcd carlioii arc. Tiu; (inarta inerenrv 
arc is. llierefore. a very enieient source of 
visilile ii};ht. 

It is important to consider not only the 
apportioiuuent of enerf^y hetween the differ- 
ent parts of the siieetnun sueh as tlie uUr.i- 
violct. visihle, and infra-re<l. hut also the 
wave leii/^^ths availahlc in each portion, i.e., 
the spectrum, and the <|uamity present at 
each wave leiiirth. 

All the arcs, ineludin;,^ the (juartz mercury 
arc, produce a continuous .spectrum, f.c,, the 
hgiu from them consists of every wave 
Icnftih from the very .sliorl ultra-violet to 
the Ionj( infra-red. However, not all wave 
Icn^Uhs have cvpial amounts of ener^^y: 
some wave lenj^th.s may possess many times 
the ciierji;)- of their nei},dilK)rs. Since the ac- 
tion of a wave lenttih of li^^ht on a photo- 
Sraphic plate i.s dependent largely on the in- 
tensity, a very .<;hort exposure records pho- 
tographically only the more intense hands of 
wave lengths. Exposures of increasing du- 
ration record more and more of the wave 
lengths, until finally a time is attained when 
all wave lengths have affected the plate suf- 
ficiently to show the characteristic unbroken 
continuous spectrum. 

In trained hands and with special pre- 
cautions, a modification of the preceding 
ruay serA'e as a relative measure of the en- 


ergy in \:irious wave lenglh.s of the spec- 
trum. llowei'cr, the ordinary .spectrog'ram 
which is made without any regard to time 
of expftsure and jilate sensitivity indicates 
solely the wave of light available 

and tells nothing of the light energy at each 
wave length. It is advisable not to judge a 
light source on its .spectrum alone, for on 
this basis the ideal ultra-violet source would 
he the antomohile spark plug operated on 
the antomohile ignition system, wdiich pro- 
duces a better spcctrognuv thrift can he ob- 
tainc<l by the fjiiartz mercury arc or an}" of 
the carbon arcs. 

The quantity of light energy available at 
each wave length is very important, and this 
the speclrngraph ordinarily docs not show, 
’fliis must he determined by the physicist 
w))o either employs .special photographic 
methfxis or by special apparatus separates 
the wave lengths and measures the cnerg}' 
in each. When this is done, it is found that 
the light from (he quartz mercury arc com- 
prises every wave length from the short 
tillra-violcl to the long infra-red, i.c., a con- 
tiiuinus spectrum which has a low intensity 
and a miniher of groups of wave lengths, 
known as hands, wliich have exceedingly 
in’gh intensity. The mercury arc is excep- 
tionally rich in intense hands in that region 
of the ultra-violet .spectrum corresponding to 
the short ultra-violet of sunlight. However, 
it mii.st not he inferred from this statement 
that tlie cnerg}’ distribution of the quartz 
mcrcurv arc resemldes that of sunlight. It 
docs not. Neither does the carbon arc, nor 
anv other light source dependent on ioniza- 
tion. 

Because of tiie liigh efficiency and pre- 
dominance of ultra-violet in its spectrum, 
the quartz mercury arc produces an in- 
tensity of ultra-violet radiation which can 
be equalled by other artificial light sources 
only by the e.xpenditure of four or more 
times the electrical energy. With regard to 
power consumption, the quartz mercury arc 
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is the most economical artificial light source tions and can withstand the temperature 
known. changes to which it must submit. Glass, 

In practice, the mercur}" arc must be en- even though it transmitted the ultra-violet, 


closed in an e\'acuated envelope of quartz could not withstand the temperatures 
which can transmit the ultra-violet radia- countered in the arc tul^e. Thus tuse 
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ciuartz serves in a dual role, and is indis- 
pensable to the existence of the arc. 

Quartz mercury arcs slowly deteriorate 
with use, though the deterioration does not 


affect the spectrum of the lamp. An old 
burner which has not been improperly 
cleaned and is not blackened because of a 
poor vacuum gives the same spectrum as a 
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the material of which the anode is com- 
posed. This may also deposit upon the win- 
dow, adding to the filtering action of the 
tungsten. It seems probable that the evapo- 
ration of tungsten is the most important 
source of filtering material. 

Treatment with the Grenz ray was in- 
stituted in this Clinic December 20, 1928. 
A table of the intensities to be expected at 
various skin target distances was furnished 
with the apparatus. These intensities were 
measured abroad by means of the Kiistner 
apparatus and were given in r-units. After 
the first tube had been in continuous service 
for over a year, during which time 260 
treatments aggregating 31.38 hours were 
given witli it, the intensity of its radiation 
was measured. A standard air ionization 
chamber of the Duane type was used, with 
a galvanometer to measure the current. 

The values found were approximately 
only 60 per cent of what the tube was sup- 
posed to deliver when it arrived. It was 
apparent that either the method of measure- 
ment was at fault, or else the window had 
become contaminated. In order to deter- 
mine what had happened, a spare tube that 
had never been used was installed, and the 
intensity measurement repeated. It was 
found that the intensity given by this tube 
checked within experimental error with the 
values determined abroad by means of the 
Kiistner apparatus. 

More complete measurements were then 


made with each tube, and are presented 
graphically in Figure 1. The tubes were 
both operated at 10 ma. and 9 kilovolts. 
Successive filters of celluloid, each 1/100 
inch in thickness, were interposed in the 
beams, and the “absorption curves” de- 
termined. These curves show that the old 
tube is now capable of delivering only 57.5 
per cent as intense a beam as the new tube. 
The quality has changed also, as it requires 
.012 in. of celluloid to reduce the beam 
from the old tube to half value, whereas it 
requires only .01 in. to reduce the beam 
from the new tube in the same proportion. 
The action of the contaminating material 
upon the window is, therefore, to reduce the 
intensity at the expense of the softer, less 
penetrating part of the radiations. If we 
make the assumption that the deposition of 
foreign material on the window of this tube 
was proportional to the time it was in opera- 
tion, we can calculate that for every hour 
of use, the intensity decreased by approxi- 
mately 1.3 per cent of its original value. 
This is, of course, only an approximation, 
and measurements must be made with many 
tubes before any very general statement can 
be made. It will, however, serve as a guide 
in the transfer of dosage when it becomes 
necessary to change tubes, and may help to 
explain some of the variations in results that 
have been reported by different operators 
using this same type of tube, and apparently 
employing the same technic. 
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T in*. jnHihJM- itj‘ ihis iin I'stijj.utim was 
IiihI a uusuw (ii aUiu'k 'Wi ilic aual- 
y>is of tlin"!' compounds .sonu' of 
whose crystal <Uliracii“U sjctciups lie 1 h’- 
iwccn the ranucs of X^tays and the tdtra- 
viok’t rcj,d(!U. In this proup the most jtn- 
poitaiit at present arc rnl'her ami eelUdosc. 
ahhoiijih inanv other ttses sttch as the ;tmly 
of priiicius atul tissues mittitt he fotuul for 
such a niethf'd. 

1'hesc c< impounds in their natural state 
are made up of at^'j^repates <tf small units. 
When e.Namincil by the X-ray method, they 
tor the tnosi part jji\e only a diffuse hand 
that is termed an atuorphous riuif. When 
stretched or strained (in the case of rnh- 
her) or lined np nhuiti the fdier nNis (in the 
case of collulo.se). these .same omipounds 
give a more or le.ss complete fiher pattern, 
sliowinjr that the atuorphous rin.ti in reality 
conceals a true ery.stalline slructnre. Tiiis 
crystal slructtire, as will he shown, has been 
a continuous source of controversy. \’ari- 
ous formuhe for rubber have been proposed, 
proved, and disproved ; celhtlose ha.s fared 
the same way. In each case the itarcnl 
chemical substance is well known, hut what 
number of units make uj) the ullimalc par- 
ticle, that is. at what point C-.kF ceases to 
be isoprcnc and becomes rubber. c;in not be 
shown until the unit cell has been definitely 
measured. 

hor some time rubber was considered to 
be entirely amorphous. In 1924 and 1925, 
however, a number of papers appeared by 
Clark, Katz," and Hauser and Mark,^ which 
indicated a different condition. All agreed 


lAm. Jour. RoeutRenol. .ind Rad. Thor., December, 1924, 

>-11, 5S0. 

.sChem, Zcii., April 25, 1925. 353. Die Natur- 

wssenschaften, M.aV 8, 1925, XIH, 410. Ztsc I r. auRew. 
Chem., 1925, XXXVIII, 439. Kol!oi(l*Ztsclir., 
aXXVI, 300; 1925, XXXVII, 19. 

, aKaulschiil:, December, 1925, p. 10. Kolloidchem. Bci- 
nefte, 192C, XXII, 63. 


that vulcanized ruhlier gave only the broad 
ainor|thons ring; in certain cases raw nn- 
.■'iretclicd ruhlicr was reported as .giving in- 
terference rings indicative of crystalline 
strnctnie. 

While thi^ work was in progress Pkim- 
nierer and Koeii' tried successfully to isolate 
crystalline material by rcpcateil extraction 
of raw snu'ked slieets and jiiirifiealion of 
the product, 'fliev reiiorled the finding of 
colorless, non-einsiic crystals, and, further, 
;m analysis of these crystals. 1 lie unit cell 
dimensions were 4.8.1 X 4.71 X'! 5.33, tlie 
form nionoelinic. the angle between the axes 
ll’- 19'. and one molecule in the unit cell. 
■J’his work has not been repealed. 

Several investigators, Katz in particular, 
liave tried to crystallize rubber by cooling it 
to low temperatures. This seems to be un- 
successful in the case of raw unstretched 
rubber. In the case of the stretched rubber 
it is gcnerallv reported tliat the crystal pat- 
tern formed by llic strctcliing is fixed, and 
remains after the material lias returned to 
normal temperature. 

The examination of stretched rubber 
o-ives by far the most important informa- 
tion. The photograph of this shoivs sharp- 
ly defined maxima indicative of a fiber dia- 
gram superimposed on the amorphous ring. 
This demonstrates that the crystalline mate- 
rial is not in random orientation, but has 
assumed the form of long fibers containing 
all of the crystalline material and oriented 
along the axis of elongation. Calculations 
show that tlie isoprene unit is the basis of 
the crystalline material. Vulcanized rubber 
gives the same effect, but the required 
amount of elongation is greater than in the 
case of the raw rubber. 


4justus Liebigs Ann. d. Chem., 1924, CDXXXVIII, 294. 
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In the course of their investigation Hau- 
ser and Mark accustomed their eyes to the 
dark by remaining in a darkened room for 
five hours and then watched the process of 
orientation by means of a fluoroscope while 
the sample was being stretched. They found 
that tlie interference maxima appeared in- 
stantaneously, but that they remained for 
some time, in certain cases as long as one 
hour, after the tension had been released. 

The primar}* interest of all the investi- 
o-ators was to find the unit cell of rubber. 

to 

Katz, as well as Hauser and jMark, calcu- 
lated unit cells which were rhombic in form 
from the Hull-Debye-Scherrer rings b}' use 
of the Polanyi equation. Katz obtained 
8 X 6.5 X 6.5 A., while Hauser and Mark 
measured 8.0 X 8.6 X 7.68 A., the correct 
dimensions. This would indicate four mole- 
cules of isoprene per unit cell, or more, if 
the spacings are of the second order. Ott® 
examined a specimen of crepe rubber and 
found the greatest spacing, d = 6.37. From 
the calculated volume of the molecule of iso- 
prene, he decided the unit cell contained six 
isoprene units. His assumptions in this cal- 
culation were attacked by Herzog. 

The present status of knowledge of the 
structure of cellulose has been so thorough- 
ly and excellently covered in recent papers®’ ’ 
that it will not be discussed in the present 
paper. The latest investigations b}’ i\Iark 
and Meyer' show that the unit cell is mono- 
clinic with the following definite dimen- 
sions: 8.3 X 10.3 X 7.9 A., p = 84°. 

THEORETIC.A.L 

From all tlie mass of information on 
tliese polymerized compounds, rubber in 
particular, several important theories have 
grown up. In the first place, it was shown 

sDie NatunM'««entcliaftcn, 1926, XV, 320. 

eJitLKGG. W. H.: Cellulose. April, 1930, I, SO. 

tCl\ek, G, L.: Ind. and Eng Chem , May, 1930, XXII, 
4/4. 

sBer. Dtsch- Chem. Gc^., 1928. LXI, 593. Ztschr. £. 
Phy-;..Cheni., Abt. B2, 1029, p 115. 


that the line breadth of the diffraction pat- 
tern did not change with stretching, and 
therefore that the effective particle size re- 
mained the same. From the Debye-Scher- 
rer equation, Clark estimates this particle to 
contain two thousand molecules of isoprene. 

In the usual case a unit cell can not con- 
tain less than one molecule of any substance, 
but it is apparent at once that the cells which 
have been measured in this case can contain 
only a small fraction of a long and exceed- 
ingly complex chain. 

From the fact that tlie crystals obsen^ed 
upon stretching a sample appear at once, it 
is obvious that those cr 3 'stals existed in some 
other form in the sample before stretching. 
The theory- advanced by several writers is 
that, upon stretching, the angles between 
groups in the molecule, the chain being a 
spiral, are changed, and that in the course of 
this changing certain groups are brought in- 
to such relation with each other that they 
form continuous planes which diffract 
X-rays. If tliis theory is correct, then these 
planes in reality may- have almost nothing 
to do Avith the true structure and jroperties 
of rubber, a case Avhich is not true A sin- 
gle point in its fai'or is the fact that al- 
though these planes appear instantly they 
take some time to disappear. Their appear- 
ance would depend only- upon the mechani- 
cal pull necessary- to bring these groups into 
the proper position, ivhile their disappear- 
ance Avould depend upon the action of com- 
paratii-ely- weak secondary- i-alence forces to 
bring them back. 

It becomes apparent, however, that if the 
true unit cell is to be measured, then stretch- 
ing must not be employ’ed except as a last 
resort, and any- data so obtained must be 
interpreted with caution. On the other 
hand, if a means is perfected to take these 
measurements in their normal state, there is 
no question of mechanical interference of 
this sort. 

There are seA-eral theories which attempt 
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to CNjtl'lil) the 

in tlu* an’.t'ipii'iu;. ’Hie ni'is( Itijti- 

m 1. .‘uivatuii! I>y (‘l.uk. ih.it in ihi*- fa*'** 
the iiut!cvtiU“- arc in she condiiiun <»; a tcitn- 
I.ir crv.'-tal, ? c., acid, which h.’i" hccn 

heated up ju'-l hchnv its incltin!; puint. In 
this' case a noiinally ctystalliiu' tn.stciird tc- 
tains its crystal nucs. hut witot c\aminc<| 
by the X-ray tmih<sd slmws n<‘ itttrrnal 
crystal strucitirc, it wmsld sfcttt, hi«\\cvcr. 
that if this ilif'uv w'eic tantcct, Jrrr?.in!: 
the amorphous tnafcrial. juntictdarly while 
it was hcini: airitatcd in sontr way to p;ive it 
a chance t<i rr\stal!i?c, shniiM catise it t<> 
clianqe over !>< n tiefinite ct vstal jmm. ’! hi< 
(li'C.s !«>t appear to In* the case. 

A second assnniption is that in the itrii;!- 
nal lorm it is piissilde that the ntntcjial <-\- 
ists ns preftirnied a],*j»rci;ates. hnl since the 
^UKfej^'ates are so lar^tc the jdancs are t<*o 
lar apart to cnahle imerference of the ra>.s 
ordinarily usc-<i. The spneinu, whatever its 
nalnrc. is ccrtnijily larijer thatt the wave 
icnpth of the ray. and the limits of inter- 
ference arc unlaiown. 'l itere is aintost no 
firm basis fur this theory, hut it is the one 
"Inch the authors hope t<i ju'ove or to dis- 
prove in some definite way. 

hi the case of cellulose the eondiliuiis arc 
somewhat difierem, since this cannot he enn- 
sidcrcd amorphous. The crystal jjrains or 
colloidal micelles have been shown definitely 
to consist of huiidles of lout; jirimary va- 
lence chains of glucose residue.s arran.c;ed in 
unit nionoclinic cells, with each chain a spi- 
ral wliich has a definite periodic arrange- 
ment of the hex.'igonal rings. 

The spacings already found by the X-my 
method for cellulose fillers have a long ]ie- 
'■'od of 10.3 A., and. as shown elsewlicre in 
this paper, a monoclinic unit cell can be cal- 
culated. Clark has pointed out that this cell 
contains four glucose residues, arranged in 
spirals at the corners and along the longi- 
tudinal axis. It now becomes obvious that, 
considering the great molecular weights 


whirh l):ive ;dri';tdy been determiiU'd for cel- 
iu)o'.c, thi'« unit ilocs not emliody llie length 
of a whole macio-inoleciile hut simply of a 
ileliiiilely t eem ring period in tin; micelle. 
Since the enpper i;idi;ition eamiot he used to 
me;t .lire mneh longer spaeiiig.s, tlie next step 
i'' to apply longer wave Icngtli in order to 
mi-.i‘>tue a period wliieh may represent the 
dimension', of the maero-molecule or the 
mirelle. 

Since the charaeteriNlic radiation of each 
eleiiunt inen;.a‘-es in leiiglli with decrease in 
atomic mimher, the u-e of various target 
matcri.’ds Iielow copper in tlie jieriodic table 
wfftild give the desired wave length. The 
element'' whicli ^nggO'-t tiiem.iclves arc iron, 
ahtmiiuim, mr'.gne.sinm. carlion, and beryl- 
lium. Since the K alpha line for magne- 
■'inni i" at ‘.bSo -A. (Siegliahn). and this ma- 
terial i> readily olitainalile in pure form, it 
wa- e!io>en for use in the present investiga- 
tion. 

Sittee this radiation is easily ah.sorhed by 
air. .'•ome form of vacinim spectrograph was 
iieccs'^arv. .Such instruments have been de- 
signed for work on emission spectra with a 
verv thin window tlirougli which the rays 
from the X-r.ay tube could enter. It oc- 
curred to one of the autliors that an instru- 
ment might he constructed in which there 
was no obstruction between the source of 
the X-ravs and the recording film since the 
two were contained in a single evacuated 
container. Such an instrument was built 
and is de.scrihed in detail. 

kxperimentat. 

1 .‘I jyjiQTQttis. Two vacuum spectro- 
graphs have been constructed. The first 
consisted of a box of 8.5 cm. square cross- 
section, 30 cm. in length, inside measure- 
ment. One end was permanently closed and 
the other open. The open end was rein- 
forced all the way around with quarter-inch 
square brass rod to which the plate which 




!21 


n AKK ANh t<'UKh*AX' i « sxr, M>A( lyj t>l-' Hl'Iir.KK 


inr-.U' i*i u> I'uunc-- in .1 

-hintri tiir.c ;;ni! luiKt ‘.'■s'J'. If-'. <‘i 

tlu' ii!in. 

2. V’J Of F-.;-':.'?; >U‘. ! 

J^cvcia! n5*,cniji!' -wrir \n.n\r 5<' ;n!i llu' nS'-! 
tilin', mint: ti mniini'^iiim t.nrc? In nr'i,il. 
thi'^c rit>’i ;ittr!ns‘1'- V. ttr ni't •■nur- > iiil *1 in' 
nriin.'ity •ij<nihli' v, ilh lln' tiilv v. .>• tin i,<‘ ' 
th.n! tlu’ slit '-iilm i'!ujr«l !"<* nnn h .ufi Jo 
llu' iirc''''HU' «’S tile ,.5:i?o' j.ui n‘ .ii5<l smK' 
CillMU'd Jo jllr I'OJUJ V.luir '■o!!u >•! jljt' 
ikrcd M.-nni'- '•tnitcd to U .'iS, ‘1 hi‘ <ac-5* 

cunu' h_v '.oldcjini: ••'Jtji'' <»s onr linl) tli.in- 
iH'l iron :it rtl-oiit otu iinh intrt\;sK <‘'.r} llso 
Miri.'jCi:, Shosllv jhmjiJtr! tt mu ('r*.'. Mil lilll 


'! in iioiiil Milif in-t-d in the worlt on 
ttllnlo (- .iiirl nut'r.’ilion urn- found to he 
-iini'li ;tnd '-nti'-fnetorv. A liijd> vacn- 
nni V, olijainrd in ahotn one and one-half 
holt? , ! in |tie"'iire was then allowed to 

si'^c to she |toml where the tuhe would jiass 
>,nriiii«iU (uiMUt. and after the preliminary 
•■-in it out” It wt!'- found that the ciir- 
j<nt n-uid he held veiv steady for a Ion, if 
time. In tal.ni;: tin- diffr.artion pattern f»f 
t.iinie. dcM-nhed iielow, the tuhe was op- 
fjated eoU't.milv lot thirty hours. 

l-*or the e,\.unination of ramie a very 
•-m.dl hiiuilie of lilu-m, all arrantfcd iiarallel, 
wa-- fa'-tuicd |o the pmliole. 'J'he fi.ved filni- 


was made. u>.tui: a tnaytn '•inns taiial ;ind ;. 
tiny chip fij e.anite fo} ;t -.j.uimeu A pat- 
liai Italic pattern wa- ohtaiued. which 
priAcd the jirc'eiue of the wa.nted tay. 

hi nrtler to rheel; the tuhe a copper taiiret 
"as made and inserted. I’.y rejdat in.i; Jhe 
camera and end jdnte with a plate of ahnni- 
atmt the heam could he ohsetieil with the 
iliiorosenpe and projierh’ focussed so that a 
P'nverful ray was obtained. .'N carhon tar- 
Kcl was turned out of hiffii jfrade yraphitc 
and tried once. I’his work will he earrieil 
farther in the future. 

Ihe investipatinn of ruhher was then 
started. All of the saniides were thin vul- 
canized sheets ahrmt (hi mm. in liiickness. 
Usin.if a matfnesium target and opera! intf at 
10-20 P.K.\’. with a enrrenl of la nia-- 
terns were obtained for pure vulcanized rub- 
her without stretchin.!f. The time rcciuircd 
"'as ten hours and the distance from sped 
nien to film was exactly 15 centimeters. AI 
Oiougli this method fogs tlic film badly, a 
sharp intense ring with a diameter of 
mm. was seen on the film. Ibis bc }0 
doul)t indicates the most important spaci g 
within the range of this tube. Severa sj 
appeared which seemed to he intensity 
ma, liut as yet no information has J .1 
tainecl from them. The fogging prevented 
any -weaker lines from showing up. 


ladder w.-o placeil in the extreme rear of tlu 
e.inn'i'a at a di'-iance of 1/.3 centimeters. 
The movable holder with the hole in the een- 
let wa- litted w ith a him from the center of 
which a small circle had been cut with a 
cork borer. This lilm was set 4.7 cm. from 
the .'•amiile. Three important rings wen; 
fouticl oil the two jilates, <iiul the lear plate 
had a partial eliip.se outside of the other 
marking.s. 'J'lieir diameters were measured 
as follows: front film, one ring, diameter 
] 1 mm. : rear film, two rings, diameterH 12,5 
and 20.5 mm.; ellipse, diameter 22 milli. 
meters. 'J'lie ellipse was about nm. „)illi, 
meter in breadth and was measured between 
tlic points of lialf intensity. 

3. Interpretation and Calculation of 
suits (A. Rubber).— diameter of ()„. 
sharp ring was found to be 3] mm,, wliicb 
drives a value for d of 99.25 A, 
cube of ibis spacing by tfif. calciilaie(| vol 
unic of the isoprene molecule, wepel at r.nee 
about 8,000 Csiis groujjs per miit ceil 

B. Cc//»/o.c.--As stated k-fona a ',i,,g,c. 

ring, sliaip m character arjr| 

center, was found on the from /il,,, Sino^ 

entire film, however k r 

general diffusion ' 
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The diameter of this ring rvas found to 
be 11 mm., which, assuming first order, 
leads to the spacing, d= 85.0. This spac- 
ing, as will be shown, is open to question. 

On the rear film the smallest ring was 
found to be 12.5 mm. in diameter, which 
corresponds to a spacing of 274.1 A. The 
ring is r'ery slightly elliptical in the direction 
parallel to the fiber axis. It is of interest to 
note at this point that spacings of about 
150-500 A. for the micelle length and 
20-50 A. for the cross-section are calculated 
from line breadths. 

The second ring had a diameter of 20.5 
mm., which gives a spacing of 168.0 A. This 
is apparently the first order of the spacing 
which is recorded on the front film in the 
second order. It is possible that these are 
both higher orders of some spacing that we 
have not as yet succeeded in resolving from 
the central beam. 

The outermost mark on the film was ellip- 
tical in form and had a diameter of 22 mm., 

P ing of 156.0 A. This does not 
'ith any spacing as j'et record- 
bl3' indicates a new periodicity, 
diameter of this ellipse is per- 
the fiber axis of the specimen, 
we can postulate that this is 
ne of the cross-spacings of the micelle. 
This work was the beginning of a com- 


plete investigation of long spacings of rub- 
ber, cellulose, and other highly polymerized 
compounds, including proteins and tissues, 
and will be carried to further and more con- 
clusive results. If in this work it can be as- 
sumed that we are measuring the greatest 
distances in a micelle, then it follows that 
we' have a direct check upon particle size, 
and it may be possible in the future to take 
such data and work back to an absolute cal- 
culation of particle size from other methods, 
such as measurement of breadths of diffrac- 
tion interferences. 

SUMMARY 

1. A new method for the examination 
of highly polymerized compounds is pro- 
posed. This consists in the direct measure- 
ment from diffraction interferences of col- 
loidal micelle dimensions. 

2. The construction of an instrument 
consisting of an X-ray tube with magnesium 
target and vacuum camera without interven- 
ing window or air space is described. 

3. The major spacing of unstretched 
vulcanized rubber is found to be 99.3 A. 

4. The number of isoprene molecules 
per unit cell is estimated to be of the order 
of eight thousand. 

5. Three measurements of the long 
spacings of cellulose are recorded. 



i-:xrKiv!,Mi-:N“rAL srr!)ii-:s oi-- thi-: .Morn.n v of tiik 
tiAsriit).ix'n-:si ixal tuact oi-’ KAcnrnc hats uy 
M!-:\XS oi- Till- X-KAV 

)'y l,!:oX I, ,\u N‘\ (M.?', M D, K \<'K. S N lU. \( KFiKUr;, I'li.D, find 
.!. X. AXr, X)vv Oi-i.iANs 

i »>>ni Utr t '< j< tsitni 111*, of NSxliciiir .uitl I’h irui.tfnliij'y, 'J’lil.iiu' I'liivcrsity of Lotiisiaii.-i 


A S i*. ucl! kiiMwij. n'cKvt-' n'pic'-onts 

i^!U’ of thi’ injjxiriant <lictclic ili*;- 
of cath infancy, li !•> aorom- 
pajiidi hv a c p.atliolooy of the 0'>- 

‘■cnns vV'.tcin, a‘< well as i>y a marked innseu- 
lar atony atTcctinu noi only tlic skeletal 
^)n^cle.s in general hut also tlie smooth mus- 
cular structure of the j[^astro-inte>linal tract. 
It is for the latter reason that in all marked 
case.s of rickets \vc fiiid a varyin" amount 
of dilatation of the .stomach and colon. 

The present study was undertak-en for the 
purpo.se of asccrlaininj' by means c)f the X- 
rays the comparative motility of the .tfastro- 
intestinal tract of the normal and the rachit- 
ic rat. It was considered that such obser- 
vations would I)e of value in the interpreta- 
tion of such disturbances existin.Cf in the hu- 
man host 

In the experiments herein reported about 
1,500 radiological exposures were made, in- 
cluding IxJth fluoroscopic and radiographic 
examinations, upon a total of 80 rats, in- 
cluding both rachitic and normal. The ani- 
mals used in this work were allnno rats 
raised in our colony from the pure Wistar 
Institute Stock. The normal controls re- 
ceived a diet of yellow corn, whole wheat, 
green alfalfa, cotton-seed meal, and 50 per 
cent of powdered whole milk, containing all 
the known dietary essentials. These ani- 
mals grew normally, and were in excellent 
condition, showing no symptoms of disease. 

The rachitic animals were fed the follow- 
ing rachitogenic diet, as recommended by 
McCollum : 

Ulead before the RadioIoRical Society of Nortli America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929. 


TAimi: I 

Whole wheat kernel 33 . 0 % 

Whole yellow maize kernel 33.0% 

Gelatin 15.0% 

Wheal gluten 15.0% 

^'aCl 1,0% 

CaCO 3.0% 


One hundred grams of this diet contains 
1.221 gm. of calcium, and 0.3019 gm. of 
phosphorus. Weiglit of ration, Ca:P = 
4.04:1. The proteins of this diet are more 
than ade<iuate in amount, and are of good 


'' > 



Fig. 1. The visualized colon of a rat shown by 
means of a barium enema. 
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tive rachitic bone changes were selected lor 
the experiment. A group of norma! ani- 
mals, consisting of litter mates, uhen possi- 
ble, together with the definitely rachitic 
rats were fasted for from twenty-four to 
thirty-six hours During this time they 
were kept in the X-ray laboratory, in order 
that they might become accustomed to the 
characteristic noises and to the environntent, 
as we had found in earlier work that rsts 
were easily annoyed and irritated by sue 
noisy? surroundings, thereby altering the'c 
gastric and intestinal motility 

The normal and rachitic groups were 


a mixture of buttermilk and banum 


fed 

sul- 


phate for twenty minutes 


in 


individual 
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Fipt. 3. A noriiinl (right) and a rachitic (left) rat. The colon of the rachitic rat is markedly dilated 
and ptosed as compared to the normal rat. Note rachitic bone changes in the rachitic rat. Both rats 
^scre fed for twenty minutes and roentgenographed at the same time 


cages, the bariuinized meal consisting of 10 
gin. of barium sulpliate and 10 c.c. of but- 
termilk. The container and the food were 
weighed before and after feeding, giving us 
the amount of food consumed by each rat. 
Immediately after the feeding, the rats were 
placed in individual cotton bags, so loosely 
constructed as to permit free access of air 
and some freedom of movement on the part 
of the animal, so as not to produce cramp- 
ing. This bag method was ideal, as the op- 
erator could handle the animal freely while 
fluoroscoping it without fear of being bitten. 
Each bag was numbered, corresponding to 
the individual cage number of the rat. 
After the feeding, the animals were imme- 
diately fluoroscoped and a record of the 


findings were made at this time. In some 
instances it was deemed advisable to make 
films of rachitic and normal rats, so as to 
obtain permanent records of the difference 
in their gastro-intestinal motility. In such 
instances the rats were fastened by the leg 
to a wooden frame, to which manner of 
handling they offered a certain amount of 
resistance, distinctly affecting in certain in- 
stances the motility of the gastro-intestinal 
tract. Proper records of these disturbances 
were made. It should be mentioned in this 
connection that in the fluoroscopic examina- 
tion, when the bag method was employed, 
no interference in the gastro-intestinal mo- 
tility occurred. 

After the first fluoroscopic examination 
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tiilnnsil) in lll^^inI;\n‘■hin!: lH-l\\<rn n 
lii'-icncUi] ^in.ill .(ml iltc ('(•(•uni. U 

w'A'- \t‘]\ iinivajtJin! ).<! \iv n» In- nhk* n» 
malvc a conco! tii-'liiution. .i'. wo wore- 
''Usdyin!,^ tlu- niotilitv of tin- Mti.'ill intoMim’. 

t}u‘ •'tjijic.icuH'c of fho (tint} tiilttitia :it 

fill’ rtcnni. In ojdci ihai we inifflil I'aniil- 
i.'iri/o (‘lu ‘•clvc-i with tlic pci'-ilirni. .‘•linpo, and 
i-i/C**; iJu* colon. We piocceded (o pnifj;e .'.ev- 
cml r.at". atnl t;.ne iheni a barinm enema. 
1 he enuance of the harimn enema w.'is <ttul- 
icti tinder the llnorovc<(pe while the fhtid 
iiavciled thtonjfhont the colon, at wlnVIi 
time a plate wa*. made (hit:. 1 E ^V'e found 
that the colon <(f the rat wai- redundant and 
had a .^renter capacity than wa;; anticipated. 
The C(dnn when filled with the harimn en- 
ema made clear the position of the cecum 
and ileum. Table II demonstrates our find- 
ing relative to the motility of the gnstro-in- 
te.'-tinal tract in both the normal and rachit- 
ic gnmp':. 

An c.vaniinatioii of (he above table sbow.s 
that the normal rats weighed more than the 
rachitic. In spite of the difTercnce in size 
and weight, the rachitic rats ate 2 gm. more 
than the jiormal. The aA'crage emptying 
time of the .stomach of the rachitic rats W'as 
two hours and forty-six minutes slower 
than the normal. The average appearance 
time of the food column in the cecum of the 
rachitic rats was one hour and thirty-seven 
minutes earlier than in the normal. The at'^- 
erage emptying time of the .small intestine 
in the rachitic group was two hours and nine 
minutes slower than in the normal group. 
The average empUdng of the colon in the 
rachitic group was thirty hours slow’er than 
in the normal group. 



Fig. 5. A markedly dilated colon in the rachitic 
rat, with an atonic tone, demonstrating beautifully 
the cause of constipation so often found in cases 
of rickets. 

SUMMARY 

The stomachs of the rachitic rats were all 
dilated and atonic in tone and markedly 
fish-hook in type, while the stomachs of the 
normal group were orthotonic in tone and 
slightly fish-hook in type and show^ed a 
marked contrast in tone wdien compared 
with the rachitic stomach (Fig. 2). From 


TABLE II 


j 

Average Normal 

! Average Rachitic 

■ ^1 

Weight of rat 

18t gm. 

103.1 gm. 

Weight of food 

63 gm. 

83 gm. 

Stomach emptying time 

7 hrs. 4 min. 

9 hrs. SO min. 

Appearance in cecum 

3 hrs. 19 min. ' 

2 hrs. 22 min. 

Small intestine emptying time 

10 hrs. 36 min. 

12 hrs. S min. 

Colon emptying time 

65 hrs. 

95 hrs. 
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observing the early appearance of the food 
column in the cecum of every rachitic rat, 
we believe that this demonstrates an appar- 
ent hypermotility of the small intestine of 
the rachitic rat. While we note (see Table 
II) that the small intestine of the rachitic 
group empties slower than in the normal, 
we believe this to be due to the larger 
amount of food it has to discharge and not 
to a true hypomotility. The colon of the 
rachitic group shows a marked hypomotility, 


however, as evidenced by a dilatation and 
a very slow emptying time, as well as a 
ptosed position when compared to the nor- 
mal group (Fig. 3). The stomach of the 
rachitic group shows a marked retardation 
in its motility when compared with the nor- 
mal group. The atonic and dilated colon 
observed in these experiments, as shown in 
Figure 2, demonstrates beautifully the cause 
of the constipation so commonly found in 
rachitic subjects. 
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W ni'.X ttcatinii a k-'-inii will) raduii 
nnjsl (u'sl drift ))iii)r ihr iintti- 
Iht of ittillicuiioo of radoi) whirl) 
will l)a\r lo hr <!c>'Iioyrd iti onirr lo driivcr 
the flo'.ifrd d<or. I'or rNa)))|ilr, if \vr <lc- 
cidc to (IcHvcr a d<ivc of ntillicitric- 

hcnir.s itt a rarriiioDta of ihc utcrtt>-. aitd each 
millicuric of tadott dclivcr.s a loial radiation 
of I da. a it)illiri)nr-ho)tr.^ whet) <lt•^t royal, 
\vc nnist divide the (t.OOO hy to detoi*- 

niitic the intDiher of ntillictirie.^ retinired. 
Althoutih the ntalheitiatics involved is ele- 
mentary. >lill, whet) a nuinher of cases have 
to he hf^nred for. it is linie-consnntinj^. A 
simple fortnula which reduces the calcula- 
tion to a mental process i.< as follows: 

Formula:4 X = me. 

destroyed. 


Example: X 


6000 

too 


To divide by 100. cross off the last two fig- 
ures and then take of 60, which equals 
45 millicuries. This is the exact amount 
of radon required and can be proven by 
multiplying 45 by 1,53.3. 

W'hcn using seeds, which are permanently 
implanted, we obtain their full possible ra- 
diation, and, therefore, the number of inil- 
licuries of radon with which we start is 
equal lo the number of millicuries of r.adon 
destroved. Ordinarily if we wish to cal- 
culate the total dose delivered after com- 
plete decay we multiply the number of milli- 
curies of radon by 133.3. A short-cut is the 
following formula: 

Formula: 


X nic. radon X 100 = mc.-hr. (dose) 

O 

Example: What is the total radiation deliv- 
ered by 45 me. radon when fully de- 
cayed ? 


'15 X 100 — mc.-hr. 

-IX .15 == 60 
f,0X 100 = 6.000 mc.-h!-. 

Many i;uliun) workers follow the method 
of Regaud. using small amounts of radon 
over longer [leriods of time. Four days is 
the avei-age ti)ne of .application in our clinic. 
I'ifty i)er cent of laulon is destroyed in four 
days (3.<S5 days, to be exact), so that if 3'ou 
wish to deliver the above dose or .any given 
do.se in four d.a\'s, you start with twice the 
ainomit of radon which is calculated to be 
destroyed. Using the same figures as in the 
above example and by substituting the frac- 
tion 2/3 for the fraction 4/3 we get the ra- 
diation of half decay (3.85 days). 

Formula for h.alf dec.ay period: 

-^X a'C. radon X 100=niC.-hr. 

-^X -15 X 100 = 3,000 mc.-hr. 

3,000 mc.-hr. is the dose delivered in four 

days. 

The numbers used, it will be noted, are 
multiples of 100, but a little familiarity with 
the,se formulae will enable one to calculate 
numbers in fractions of 100 with equal fa- 
cilit}'. 

SUMMARY 

The formulae given below have proven of 
aid for radon calculations. 

1 . Radon destroyed : 

3 ^ mc-hyd os e) _ _ destroyed. 

4 lUU 

2. Full decay radiation: 

-yX me. radon X 100 (dose). 

3. Half decay radiation: 

y X me. radonX 100 = mc.-hr. 
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CASE REPORTS AND NEW DEVICES 


STEREOROENTGENOGRAPHY OF 
THE MASTOIDS 

By W. O. WEISKOTTEN, MD, 

Sax Diego, California 

There is some difference of opinion 
among roentgenologists as to the proper 
method of making an examination for sus- 
pected mastoid patholog)^ Rather elab- 
orate equipment has been designed with the 
idea of properly centering the tube and cas- 
sette to take advantage of angles which are 
necessar}' for the proper projection of the 
mastoids on the film. Any method which 
will produce a pair of films showing the 
greatest contrast and detail of the fine cel- 
lular structure of the mastoid, and which is 
easy to use in everyday practice without the 
necessity of having especially designed and 
complicated apparatus, should be the meth- 
od of choice. For those who still believe 


that mastoid films made without the Bucky 
diaphragm give more information and are 
easier to make, the following method, of 
course, would not be of interest. However, 
if routine skull films for suspected fracture 
or bone patholog)’^ are better made with the 
diaphragm, it is reasonable to assume that 
the function of the Bucky diaphragm should 
be applied to the making of a mastoid ex- 
amination which requires the greatest de- 
tail of fine cellular structures. By the same 
token, we believe that stereoscopic films of 
both sides for comparison give more infor- 
mation than a pair of so-called “flat” films. 
There is absolutely no standard as to mas- 
toid dcL'elopment at any given age, but, for- 
tunately, Nature usually makes the mas- 
toids similar in structure in each individual, 
until pathology develops. The value of 
comparison, then, is obvious. It takes lit- 
tle additional time and only the cost of one 



F'g 1 One of a nair of maMoid films illustrating the method outlined 
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S In 1(1 lilin tn llu- nui'-idirl r.\:tn»- 

iii.ilinii jihiju’ilv. if '■ifrtuM’iijiif rilin'- atv 
made, and tliiv c\tia time and e.s|H'n‘'e t'v 
mote than olivet In the vatisfaetion of 
knouiin,’ that noihiin: i^ hein/i omiiied when 
lilniv of dint^novtie ijtsality ate so esvential. 

In order to vlaitdnidire the methoil of ex- 
poMire ami to he aide to loniinely dnjdieate 
the mastoid jihnv. n siin|ile veheine for |dac- 
ini: tile eawette in the I’.nehy tHaphraiiin 
tray is necesvary. .\n 1. -shaped piece ol 
hardwotnl. one inch wide, ilie thickness «»f 
the cassette, and with the two sitles of the 
rii;hi-anule nieasurinti nine and four inches, 
respeelively, is used as n onide. 'I'wo 
screws, with heads rminlersnnk into the 
wood, jiroject ahont one-sixteenth of an 
inch throiy^h the iontr letf of the wooden an- 
ijle t^niilc. d he K hy Kt cassette is divided 
equally hy a pencil mark .and the cetttcr of 
the left-hand half of the fdm is accurately 
centered on the metal tray of the diaidtrnsm. 
Two Itolcs .are drilled through the metal 
trav to correspond with the screws which 
project throtigh the wooden angle guide. 
This guide fits against the lower right-hand 
corner of the cassette. The 8 by 10 film is 
then moved towards the ojipositc side, until 
the remaining half of the cassette is accu- 
rate! v centered on the tray and two more 
holes arc drilled for the projecting screws 
of the guide. The center of the 4 by 5 half 
of the cassette should now correspond with 
the absolute center mark on the top of the 
diaphragm. The cassette and guide arc now 
moved back to the first position. 

The jjatient is placed prone on the Bucky 
table, with cliest fiat. The left car is folded 
forward and the center of the mastoid is 
placed on tiie center point of the top of the 
Bucky diaphragm. The face is inclined to- 
wards the table approximately fifteen de- 
grees, and the distance from the tip of the 
nose to the top of the Bucky is measured. 
The 8 by 10 film is placed against the guide 
in the first position and the near side of the 


("ivsclle is covered with ;i piece of .sheet lead 
acniralely cut and with one edge turned 
flown in order to hold tiie load in place. The 
tube is tilled fifteen degrees towards the 
feel and arcnralely centered through the 



Fiir- 2. Mcl.nl Bucky (liajilir.ngm tray. The cross 
linc.s show the center of the cliaphr.nRm and the cen- 
ter of tialf of an .S liy 10 cassette. Tlic dotted lines 
indicate the second position of the cassette and the 
wooden angle guide. Slieet lead covers one-half of 
tlie cassette in each position. 


mastoid to the center of the Bucky top. The 
luiie is now sliiftcd one and one-fourth 
inches towards the feet, and the first ex- 
posure is made. The exposed portion of 
the first cassette is marked with a pencil and 
the second cassette is placed in position with 
sheet lead covering the near half. The tube 
is now shifted two and one-half inches to- 
wards the head (one and one-fourth inches 
from center position), and the second ex- 
posure is made. The cassette is no-w moved 
over for the opposite mastoid, with angle 
guide moved to the second position, which 
accurately centers the cassette. The lead 
sheet is now placed over the exposed half 
of the cassette. Cautioning the patient not 
to move the chest, the head is rotated care- 
fully, and, with the right ear folded for- 
wards, the right mastoid is centered on the 
central point of the Bucky top. The dis- 
tance from tip of nose to top of Bucky is 
made to correspond with the opposite side. 
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to insure the same angles for the projection 
of the two mastoids. Exposure No. 3 is 
now made, with the tube in the same posi- 
tion as for the second exposure. Both 
halves of tlie second cassette are now ex- 
posed and the unexposed half of the first 
cassette is centered by means of the angle 
guide. The lead covers the first exposure 
and tlie tube is shifted towards the feet, or 
back to its original position. The fourth 
exposure is now made. The left and right 
sides are identified with suitable markers at 
the time of each exposure, and when the 
films are processed and placed in the stereo- 
scope. the mastoids appear side by side with 
three dimensions, giving infinite^ more in- 
formation than a pair of “flat” films. The 
angles used are essentiall}' the standard 
“fifteen degrees towards the face and fif- 
teen degrees towards the feet.” With prop- 
er exposure factors of time, milliamperes, 
and kilovolts, and with a twenty-five to 
thirty inch target film distance, satisfactori- 
films will be obtained ever}- time this meth- 
od is used. Of course, a fine focus tube 
gives better detail than a tube with a broad 
focal spot. The whole method is simple and 
rapid, and the operator is rewarded with a 
pair of films which will allow accurate in- 
terpretation. The relation of tube stand to 
Buck}- diaphragm should be permanently 
established, and with position of cassettes 
determined, the only variable factors are the 
position of the patient and variation in ex- 
posure to compensate for individual skulls. 

No originalit}- is claimed for the method 
of making stereoscopic mastoid films side 
bv side on two 8 by 10 films, but the details 
of standardizing the procedure have been 
worked out with the idea of consistently 
producing diagnostic films with the least 
amount of trouble, and with the equipment 
found in any general X-ray laborator}-. 

One of a pair of films is shown (Fig. 1) 
and the accompanying diagram gives an 
idea of how the cassettes are placed on the 
metal Bucky tray. 


MEASUREMENT OF CURRENT 
DURING SHORT EXPOSURES 

By M. M. SCHWARZSCHILD, M.A., 
Physicist, Beth Israel Hospital, New York City 

Recently there has appeared in Germany 
a ballistic milliamperemeter. The instru- 
ment is produced by Hartman and Braun 
and permits the measurement of current 
flowing for very short periods of time. Pri- 
or to the announcement of this new meter 
the author devised a circuit, herein de- 
scribed, which makes possible such measure- 



Fig. 1. Circuit of milliampere-second meter. 


ments with apparatus readily available at a 
reasonable cost. Because of the simplicity 
of the arrangement it ought to be of interest 
to those who wish to control rapid ex- 
posures. 

The elements of the circuit are shown in 
Figure 1. C is a condenser of high capacity; 
in the author’s model it consists of 25 par- 
alleled condensers of 10 microfarads each, 
capable of withstanding 200 rmlts. R is a 
resistance, in the present model. 200,000 
ohms, il/ is a milliamperemeter. In the 
present model the full scale deflection is 1 
milliampere. Y is a simple switch. The device 
is connected as indicated, in series with the 
tube, and must, of course, if there is no cen- 
ter tap on the transformer, be mounted on 
an insulated support. 

The operation of the device is as follows- 
Prior to making an exposure the switch S 
is closed for about a minute in order to com- 
pletely discharge the condenser. The switch 
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tile eapneity of (he eojuleii'-er in niiero- 
farad'-. Hue t«' thi^ voltayc tlifieieiiec a 
eurrent will How tlu'oujyh h' ainl M after the 
eNi>i'>tire i< ended. Thi'- enrrent in niilliain- 

nere;: is evidentlv ecinal to — ^~\vhc^e f, e, 

• <* 7v 

and t have their previotts nicaniny:.'! and A’ 
i.*^ the re.'^i.'-lance in ohms, h.vidently, tlicn, 
the current indicated on the meter M i.*^ a 
direct measure of the product i t, or the mil* 
liampere-secouds of the ex])osurc. 

'rhe values of A’ and c are so selected that 
the lime constant of the discharge thronydi 
A’ is such that the drop in current durinp: the 
first second after the e.xposure is inapprecia- 
hle. In the case here considered the drop 
in current, and hence in the rcadinj? of iU 
after one second, is only 2 per cent of the 
total deflection. It is thus a simple matter 
to read the meter (piite accurately. 

The ma.\imum range of the instrument is 
fi.xed by the breakdown voltage of the con- 
denser battery which must not be reached. 
The range in milliampere-seconds is given 

Ijy JIL— where c is the capacity of the con- 

denser battery is microfarads and F the 
ma.\imum safe D.C. voltage of the con- 
denser. In the case here considered the 
maximum range is 50 milliampere-seconds. 

Condensers of the high capacity desirable 
here are easily obtainable at radio shops, 
since they arc important elements of the or- 
dinary radio battery eliminators. The 
rated value for the capacity cannot be relied 
on, so that the device should be calibrated 
with known exposures. 


A '-(•lies of nu';i''nrcmcnts made with this 
dfvire and ;i .'-yinhinnou^ timer shows very 
good agieiineni on longer expo.sure.'- 
l.'d see.'), but the agreement is not (piitc 
so gofid for shorter exposures, there being 


/{- 



to primary 
cut-out 

I'if:. 2. Circuit of proimstd milliamptrc-sccoiid 
linuT. 

always a dis])roportionate rise for the short- 
er exposure.^. In order to test the appara- 
tus to decide whether this apparent discrep- 
ancy is due to a defect in the device or to 
actual change in output of the X-ray ma- 
chine. the radiation output was mea.sured 
with an ionization chamber. The deflec- 
tions for short exposures were too small to 
permit of accur.atc reading, so that readings 
were taken at longer intervals, and then at 
the same cx])osure for repeated short pe- 
riods. A set of test runs on the device and 
on the ionization chamber resulted as fol- 
lows; The meter showed an increase of 20 
per cent in current for an e.xposure of 1/120 
sec., as against one of 1/4 second. The ioni- 
zation measurement showed an increase of 
13 per cent in ionization for 30 exposures of 
1/120 sec. each, as against a single exposure 
of 1/4 second. Exact agreement could not be 
expected as the two methods measure r^ery 
different quantities, but there is undoubted- 
ly a difference betwen the circuit behavior 
at short exposures as against long ones. The 
differences are probably due to the fact that 
for very short e.xposures (1/120-1/30 sec.) 
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transient phenomena enter into the opera- 
tion of the high voltage system, so that the 
milliampere readings taken with an ordinary 


trolled by the number of milliampere-sec- 
onds, rather than by the time alone. This 
suggestion is made without any actual ex- 




Fig 3 Present model of milhampere-second meter 


milliammeter cannot be trusted If this is 
the case, a method of exposure control in- 
volving the use of a system of this kind, or 
of a ballistic milliammeter, is highly de- 
sirable 

This device ma\ be modified in such a 
wav as to make it an effectit e inilliampere- 
second timer, so that exposures can be con- 


perience with such an arrangement, but with 
full confidence as to its practicability. Th^ 
circuit for such an arrangement is shown m 
Figure 2 N is a neon or other gas tube 
having a definite breakdoun loltage R 
merelv a protective resistance for the tube 
and tlie relay r, which operates a primar} 
cut-out. The whole sistem is connected m 


l ASi'. lil-lH »K’TS ANH \I-\V Dl'.VlCj’ls 
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the jiliu’c <»(. nr 5 !^ ^ V. iih. ihr tnilUant* 

nicit-r. ulu’tr thr :U ;:r<>t5iinl 

li.il ^ci-nur l:s|)]H'(l li .lU'-loi nur ntirl 
lu'sA, i'hc r<in«lr)t''rr i’ )*- n!;nK' wul.iMr *'<* 
tiint it ni.'tv Ih- vci fur liitVnrMt fNjmsnrr*' 
^^]un the r\p>--ini' hii'- tu tln’ 

tk<iic(l jHiiiu. tlif iorrticn^t’r 
(lirmiiilr the neon IuIk* :iml relay, thu‘- npetr- 
iny: the ptirnaty eirotiit. Sneh a timer 
wojiii! he cNtrernely a<eijrale. aiitl hy 

itv very iiatnte. enuipen'*;Ue fur ihietuatiniK. 

rh)K‘rAP.l,K RAnUX'.RAlMlK' 
Al'Tt'tPSV l-.XAM IX ATIOX 

Hv I'Al'l, 1*. Trrn'.UlN*<’.TON'. M.n.. St. b.n- 

Durint^ the St. eyclnjtc of Scptein- 

hcr. l‘)27, a wnrknnti for nne of the l:iry;e 
factories was killed, r.ijihteen months later, 
the exact eatrse of death \va.s a disputed 
(pic.'ition. .\n aulop^y committee was ap- 
pointed to determine whether death had been 
caused by direct violence or by burns from 
burstin}^ steam pipes. 

The condition of the body at the lime of 
death ])rcvented thorough embalming. U])on 
exhumation, it was found that the jroor 
state of jrreservation jrrevented tire body's 
removal from the casket. 

.'Ml expo.sures were made on films loaded 
in cardboard holders so that they could be 
discarded after use. The exposures of the 
shoulders, entire spine, pelvis, and legs were 
made through the bottom of the casket on 
films placed under it. The upper portion of 
the body could be raised sufficiently high 
and fi.xed in position so that the head ex- 
tended above the sides of the casket. Films 
were then placed at the sides of and under 
the skull. 

The machine used was a five-inch G. E. 
portable with a thirty-milliampere radiator 
tube. The exposures varied from thirty to 
seventy-five seconds at a forty-inch distance. 



Fir. 1. Uifilil IcR, ^liDVViiiR fnicUirc. I'.xjiosurc 
V.. 1 S ninilf tliroiiRli t!tc c:i‘-kct. 

The radiographic findings arc of interest. 
The thoracic and abdominal viscera had 
been removed and the cavities jiacked with 
formaldehyde sawdust. The roentgenogram 
of the chest had the appearance of a mili- 
ary tuberculosis, due to tlie sawdust. No 
diaphragms were demonstrated. A large 



Fig. 2. Skull, showing shrinkage of the hrain. 



138 


RADIOLOGY 


merit. There was distinct improvement, re- 
sulting in a thickening of the cortex and a 
beginning filling in of the areas of rarefac- 
tion. In this case there is no change in 
growth, a year later. 

Case 4. Male child, aged 1 1 years. This 
case is one I showed a year ago, and some 
of you may be interested in seeing an X-ray 
film made a year later (Fig. 3- A). This 
was a very large expanding tumor at the 
lower end of the radius. It was given 
treatments with medium voltage at weekly 
intervals from three sides, five minutes for 
each area at each weekly sitting. It re- 
sponded very favorably. Now the epiphys- 
eal region was distinctly radiated in this case 
and growth was not disturbed. The tumor 
has shrunken down and filled in with bone 
except for a few areas (Fig. 3-B). A com- 
parison of the two sides shows that the bone 
is practically normal from the epiphyseal 
line down for about two inches. There are 
still one or two very small rarefied areas 
which I think we can disregard so far as 
likel)'^ to give any trouble in the future. The 
patient had treatment for about a year and 
a half, and now it is a year and a half since 
treatment ceased. There has been no dis- 
turbance in the growth of the bone in this 
case. 



Fig, 3- A. Case 4. Giant-cell tumor of the 
lower end of the right radius. 

Fig. 3-B. The same case, three years and five 
months after roentgen therapy. There has been no 
disturbance in growth. 

Dr. Desjardins is to be congratulated on 
the excellent therapeutic result in his case. 

CONCLUSIONS 

Benign giant-cell bone tumors, or osteitis 
fibrosa cystica, can be satisfactorily treated 
by moderate voltage X-ray. Biopsy is not 
essential, as the response to the X-ray treat- 
ment may be taken as a confirmation of the 
X-ray diagnosis. 



EDITORIAL 


M. J. lidUor 
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joixixt; HANDS IK ki-:si-:akcii 

AKD IN A NMW ‘’RAniOLOrA- 

With thi*- lirj.1 nunibcr of a new volume 
there !>ci,'inh also a new ehaplor in the scope 
and service of RAtnot.oCY. Its activities 
have been confined tlirouijh the years to the 
medical science of radiation, particularly 
X-r.ays, because that was the purpose for 
which it was created. In the opinion of dis- 
interested observers the journal has record- 
ed faithfully notable research efforts and re- 
flected progress in technic and advancement 
in theoretical knowledge, it lost of the con- 
tributors have been members of the medical 
profession who necessarily had to combine 
in their own training and experience as 
many branches of the many-sided science of 
X-rays as possible, the interest, however, 
being in iinjiroved diagnostic and therapeu- 
tic applications. 

Contemporary with these medical re- 
searches have been those in laboratories of 
the other sciences. The physicist has been 
interested in the radiation as such, the meas- 
urement of spectral wave lengths, determi- 
nation of the laws of emission, absorption, 
and scattering, and the relationship of ex- 
perimental facts to the .structures of atoms. 
The chemist has come to use X-rays as one 
of the greatest new tools in the study of the 
ultimate fine structure of matter, and, of 
course, he has been further concerned with 
the effect of X-rays upon chemical reactions 
as a part of the rapidly growing branch of 
photochemistry. The biologist has largely 


confined his use of X-ray.s to the field of 
genetics, the effects of irradiation on 
growth, reproductitm, and characteristics of 
future generatimi.s. More recently we find 
sprouting a tremendous industrial science 
of X-ray.s in which fundamental properties 
of these ray.s. such as the [lerictratiiig pow- 
er, employed for thirty years in medical ra- 
diography for diagnosis and now for exam- 
ining the interior texture of any material 
from cast steel to golf balls, and diffraction 
by solid crystals, are utilized in the solution 
of difficult research problems and for rou- 
tine te.sting of manufactured articles. 

It is inevitable th.at the science of X-rays 
has become so ramified that the various 
branches have little or no contact with each 
other. Men become expert radiologists in 
one field and yet remain in ignorance of the 
problems and achievements of otlier men us- 
ing the same radiation to different ends 
The inevitable result is overlapping of effort 
and a progress towards the goal of knowl- 
edge which is delayed and incomplete. More 
and more in this complex age of civilization 
and of specialization in some narrow corner 
within a sub-branch of some science, is 
growing the clinical idea — a joining of ef- 
fort with each specialist contributing to the 
common cause of science his own best ef- 
forts and his own experimental observa- 
tions. It cannot be expected that the med- 
ical radiologist or roentgenologist should be 
able to combine in himself expert knowledge 
of anatomy, physiology, histology, photo- 
chemistry, physics of radiation, engineering 
details of equipment and other specialized 
research fields, any more than the physicist 
should know cell structures or the chemistry 
of protoplasm. 

After all, however, the medical applica- 
139 
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tion of X-rays — diagnosis and alleviation or 
cure of suffering — ^transcends all others. 
Back of all the X-ray research on extending 
accuracy of wave length measurement to a 
few more decimal points, or on analysis of 
the ultimate structure of steel, or rubber or 
anything else imaginable is the hope that 
some new fact or phenomenon may come 
out which may be useful where the human 
body is the specimen. And yet there has 
been little or no opportunity for the radiol- 
ogist to learn what the X-ra}'' chemist or 
physicist or biologist or engineer is doing 
and could do in helping to solve medical 
problems, the most difficult and important 
of all, unless he should read papers scat- 
tered widely through all sorts of American 
and foreign journals. Similarly, the re- 
search chemist and physicist has had little 
opportunity to learn wherein he can contrib- 
ute information and expert assistance in 
rendering radiology and roentgenolog)' 
more exact sciences. 

To introduce the clinical idea of re- 
search, to enable joining of hands and of 
effort by mutual acquaintanceship, mutual 
interchange of results and dissemination of 
information of interest and value to all, and 
to further the science of X-rays and related 
radiation in general and the medical appli- 
cations in particular to greater achievements 
in behalf of human welfare, are the motives 
involved in the expansion of Radiology 
which has been made possible through the 
generosity of the Chemical Foundation and 
the keen vision of its responsible authorities. 
The former scope of the journal has been 
widened and deepened by the addition of a 
research division. In selecting the advisor)^ 
staff of this division to include interests 
along ever}' line of radiation research, the 
department editor made bold to choose 
names of unquestioned international reputa- 
tion, and not a single rejection was received. 
This in itself is evidence of the long-stand- 
ing need for co-operation and of the unself- 


ish spirit of research which is now brought 
into fruition. Because of irrepressible 
faith in the science it is the hope to make of 
Radiology the greatest journal of its kind, 
transcending the boundaries of any nation 
and of any science by bringing within its 
covers accounts of all great discoveries and 
every detail of progress in the use of a great 
research instrument. " 

At first sight the roentgenologist may 
wonder what concern he has witli X-ray 
crystallography. Let him but read thought- 
fully in this issue the masterly and inspir- 
ing introductory paper by Dr. J. D. Bernal, 
of the University of Cambridge, England. 
He will understand then not only the vast 
importance of the field but also the actual 
application directly to the structure deter- 
mination of tissues in the human body as 
X-rays carf}’^ us to an undreamed-of science 
of super-histolog}' and an entirely new 
method of diagnosis. Eveiy^ reader, what- 
ever his interest, will find highly useful the 
paper by Dr. R. W. G. Wyckoff, of the 
Rockefeller Institute, in which is described 
in detail a remarkably efficient, essentially 
home-made X-ray tube for general research 
purposes. Dr. Glasser, already a familiar 
figure to the readers of Radiology, presents 
his great paper on the measurement of 
Y-rays. And so wdth other papers, these are 
but indications of the ideals and ambitions 
Avhich shall make of Radiology a greater 
and more versatile handmaiden of science and 
servant of mankind. The journal remains 
the official organ and property of the Radio 
logical Society of North America, but vith 
fine vision the Society has understood an 
answered the challenge for greater opportu 
nities and wider usefulness. 

Under the frontispiece of “Chemistry m 
Medicine,” a portrait of a beautiful httle 
girl, Patricia, daughter of Mr. and i rs- 
Francis P. Gaiwmn, appear these words. 
“May the memory'’ of lost children urge u 
on.” This child lost her life because science 
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THK ur)NTr,KN MKMOUIAU 

h pr^|Kl^c<l hy the Khciiii'-i'h-^N c'-t- 
fali^chc-Kontuon Society. thr<>ii^li it*- tmsinl* 
cr niul l*rej>i«leiU. Prof. 1*. Krasi'-c. in Mhn* 
t^ter, that a life-i-i?.e tsninsnsienl of Kont.ucn 
l)e erected in his birlitplace <sf T.ennei*. The 
city of Lennep has }t:ivcn tlic most i)eautifn! 
spot in the town tliis purpose, and the 
cost of the inonusneni is Iteitif,' raised hy vol- 
untary suhscription. 

American roenlscnolofiisls are invited to 
contribute to this fund, and it is hoped that 
a sum of $2,500, which is a riuarter of the 
cost of the monument, can he raised in this 
country. Upon consultation witli the Presi- 
dents of the Radiological Society of North 
America and the American Roentgen Ray 
Society, it was decided to send out letters 
asking for donations. Thirteen hundred and 
eighty letters were sent to radiologists on 
March 15, 19.30. Over a hundred generous 
contributions have been received, the total 
sum collected thus far being $900. It is 
hoped that the remaining $1,600 will l>c con- 
trilnited by tlic 1,200 roentgenologists who 
have not yet responded. 

Checks should he sent to Otto Glasser, 
Ph.D., Cleveland Clinic Foundation, 2050 
E. 93rd St., Cleveland, Ohio. The funds 
which are collected will be transferred to the 
“Denkmalsfonds der Rhein, Westf. Ront- 
gengesellschaft” of the “Deutsche Bank, 
Duesseldorf,” and the names of the contrib- 
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I’RntiKA.M n)- Till'. I-DIA A'lloXAl, 
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1. To cni'ouiiagc (hr mcinher*'. oOievrs. 
anil ci.tm-vllot^ of ilu- Railioloj^ical Suricly 
of Xoiih .\invsira lo pji’''rnl cdurationid 
malvii.’d before lay audience'' ;md lo the 
general medical profe*-''ion. .\ho to prc''enl 
etliloriah in our own jottrnal IvAiuot.or.v 
and v'-prcially in olhev tnedical journals go- 
ing otti lo ihe general medical j>rofcssion. 
The-e l.nlks, ediloriah, or p.apers should 
tend to bring out the thought that the pr;ic- 
tice of radiology is a .•'pecialty and that the 
radiolugi-t is ;i physician and a medical .spe- 
cialist. 

2. To encourage pre.<entalion of edito- 
rials in R.\nioi.ot;Y which point out that ra- 
diological jiractice is a medical specialty and 
that the radiologist .should make every effort 
to <|ualify as a specialist in radiological 
work. 

3. To disseminate propaganda tending 
to educate the jtuhlic to the fact that the av- 
erage physician or surgeon cannot do as 
gootl radiological work as the specialist in 
radiology. 

4. To carry on investigation hy corre- 
spondence of reported cures for malignancy 
and the results of research and e.xpcriment.al 
work being done in malignancy, results of 
this investigation to he given to the mem- 
bership of the Society through Radiology. 

5. To encourage the membership to send 
in to the Committee material of an educa- 
tional nature tending to help radiology. The 
Educational Committee will see that this 
material is published through the various pe- 
riodicals of the country, both lay and medi- 
cal. 

6. To endeavor to secure the co-opera- 
tion of the American iMcdical Association. 
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the College of Physicians, and the College 
of Surgeons in a campaign tending to put 
before the general profession that the ra- 
diologist is also a physician. As he is a 
duly qualified medical man and also a spe- 
cialist in radiolog}" the profession should 
expect radiological work of the highest 
quality. 

7. To continue our educational work 
through the lay press and the periodicals of 
the countr}" which was started last year. 
This educational work should also tend to 
show that the radiologist is a qualified medi- 
cal man. 

B. C. Cushway, M.D. 

Aldex Williams, M.D. 

W. W. Wassok, M.D. 

Committee. 


THE AMERICAN SOCIETY OF 
RADIOGRAPHERS 

The seventh annual meeting of the Amer- 
ican Society of Radiographers was held at 
the Sherman Hotel, Chicago, Illinois, April 
28. 29, 30 and May 1, 1930. 

The decision was made at the meeting to 
change the name of the organization from 
the American Association of Radiological 
Technicians to the American Society of Ra- 
diographers. 

A committee Avas appointed for the pur- 
pose of inA'estigating the proper procedure 
for raising the standards of the Society and, 
also, a committee to take up the matter of 
affiliation of the British Society of Radiog- 
raphers, the Canadian Society, and others, 
Avith the American Society of Radiogra- 
phers. 

Papers on technical subjects, pertaining to 
the radiographers’ art, Avere presented by 
members of the Society and medical men. 
These papers Avill be published in the official 
journal of the American Society of Radi- 
ographers, The X'Ray Technician. 


From the folloAving partial list of sub- 
jects and speakers it Avill be seen that the 
A\"hole country is represented and the range 
of subjects covered of practical application; 
R. S. Landauer, Ph.D., Chicago, “DiscoA"- 
er}’ and Early Historj" of X-rays” ; C. Tur- 
ner, Chicago, “DeA"elopment and Early His- 
tory of Transformer AA'hich Makes X-rays 
Possible”; C. J. Bodle, R.T., Winnipeg, 
Man., Canada, “Voltage Measurement in 
Radiography”; Albert C. Nelson, Chicago, 
“Development and Design of X-ray Appa- 
ratus”; H. H. Ingram, Rochester, N. Y., 
“Fundamentals of X-ray Photography”; 

V. C. BaldAAun, R.T., CoA"ington, Ky., 
“Dark-room Procedure” ; Sister M. Cather- 
ine, R.T., IoAA"a City, loAva, “Radiographic 
Chemistry”; Isabel Rutter, R.T., Union- 
tOAvn, Penn., “Practical Application of 
Roentgen Ray in Mastoid Technic” ; H. 0. 
Mahoney, Chicago, “Analyzing a Poor Ra- 
diograph”; Augusta G. Thomas, R.T., 
Memphis, Tenn., “Clinical Photography”; 
J. S. CoAvles, St. Louis, “Controlling Fac- 
tors of Dark Room”; LaAolIa M. Perr}", 
R.T., and E. S. NeAvton, Salem, Oregon, 
“Rib Position and Radiographic Technic of 
Mid-axillary and Mid-clavicular Lines”; 
Sister M. Maxentia, R.T., Minneapolis, 
“Radiographing of Kidneys”; Gertrude 
Johnson, R.T., Altoona, Penn., “Do You 
KnoAv.?” Glenn W. Files, R.T., Chicago, 
“Radiographing of Chest” ; Virginia H. El- 
ler, R.T., Janesville, Wis., “Heart Graphing 
as Duty of Technician — Its Technic”; 

W. W. Pollino, R.T., Brooklyn, N. Y., 
“Fast Exposure in Teleoroentgenography”; 
Harold G. Petsing, R.T., Chicago, “PreA'ail- 
ing Opinions Regarding Radiography of 
Chest”; H. A. Tuttle, R.T., Oiicago, 
“Some Thoughts on Radiography”; Anna 
R. Bolin, Chicago, “Roentgenological Re- 
search in Natural Histor}*”; Gentz Peny", 
M.D., Evanston, 111., “Ethics”; M. T. 
MacEachem, M.D., Chicago, “Planning, 
Organization, and Management of X-ray 
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I U'prijiiurm iti : t !u'>-trr U. \\‘ar* 

licit!. (1uo;ii:o. ’‘Kiiiitiiu' Work in 

Knrgc X-r.iy I K pntunrnt" ; (irnifjc M. 
Mniilan. M.H., (Iiir.auo. ‘'To Whom may 
X-ray Mints he Sltown?" Urojnc K. llcafl, 
M.n„ Oheap'. ‘‘Teelmic and Procedure in 
Psin.U Iditiodol ami isavini: tT ('hcsl”: 
Henry Selnnilr,. M.I)., ('iilcaii<i. ’'Proj^reS'- 
in Kadialion Treaunein of I'lerine Can- 
rer”; llans A. jarre, M.I).. netroit, *‘('in- 
cx Canu'ca— -Its X’aluc to Ptusy RtientKcn- 
olnmc Mahnratt'ry” ; William M Rcdlick. 
n.D.?., Chicai^o, ".‘^implifictl Dental Radit)- 
tirapliic Technic*’; L, 1’. Krdm. M.D.. Chi- 
cayo, “Myositis M.-sificans Tratimalica — 
Special (.'onsidcraiion.s for Technicians’* ; 
Mahel Walsh, ITT.. Chica.i^o. “Routine 
Teclmic in Deiium.st rating Gall-bladder 
Function after Administration of Dye”; 
H. X. Beets. Chicago. “Coinmonscnse Ra- 
diography.*’ 

The first issue of The X-Ray Technician 
appeared in July, 1929, and met with an 
enthusiastic reception by X-ray technicians 
and the medical profession all over the 
world. There are at present eighty sub- 
scriptions from London alone. 

The following officers were elected for 
the coming year; 

President, Mrs. F. C. Grierson, R.T., 
1476 Selby Ave., St. Paul, Minn.; First 
Vicc-prcsidcnt and Prcsidcnt-clcct, Miss 
Margaret Hoing, R.T., 2561 N^orth Clark 
St. Chicago; Second Vice-president, Miss 
Emma L. Stewart, R.T., 829 Starks Bldg., 
Louisville, Ky. ; Third Vicc-prcsidcnt, Sis- 
ter Mary Artos, R.T., Sacred Pleart Sana- 
torium, Milwaukee, Wis. ; Secretary-Treas- 
urer, Mary E. Bell, R.T., New Asbury Hos- 
pital, Minneapolis, IMinn. ; Executive Com- 
mittee: H. A. Tuttle. R.T., Chicago, F. A. 
Senechal, R.T., St. Louis, C. J. Bodle, R.T., 
Winnipeg, Man., Canada. 

Mr. E. C. Jerman has been elected Presi- 
dent Emeritus of the American Society of 
Radiographers. 


.Rt. I’aul. Minne.‘'Oia, was clio.sen a."; the 
meeting place for ihe annual convention in 
May. 19.31. the lime of the month to be de- 
cided tipon at a later date by the Executive 
Cfimmittee in order to avoid conflict with 
medical meetings. 

.Mauv hi. Hr.i.i., Secretary-Treasurer. 


nL’kiS'riOXNAlRE CONCERNING 
'I'llk: TRIP TO PARIS NEXT 
.SUMMER 

At the .suggestion of 1. Seth Hirsch, 
M.D.. the following questionnaire is pre- 
sented to the .attention of all readers in 
North America, who would naturally sail 
from X'ew ^'ork. It has to do with plans 
fi)r travelling in a group, at materially re- 
duced rates, to the Third International 
Congress on Radiolog)', scheduled to meet 
in Paris July 27 to 31, 1931. It will read- 
ily be seen that to reply to the questionnaire 
as promptly as possible is a constructive step 
in the formation of coherent plans to get the 
very most out of the trip to the Continent. 

If interested, please write to Dr. 1. Seth 
Hirsch, 136 East 64th Street, New York 
City, letting your letter take the form of a 
reply to the following questions: 

1. Do you intend to be present at the 
Third International Congress on Radiology 
in Paris in 1931? 

2. Will you be accompanied by members 
of your family? 

3. Would you prefer to sail so as to ar- 
rive two weeks in advance of the meeting? 

4. Would you prefer to sail so as to ar- 
rive a few days before the meeting? 

5. When do you intend to return? 

A very low rate can be obtained from a 
trans-Atlantic line for a one-cabin ship. The 
rates can be made particularly low if 
those attending come back as a group. 
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SECTION ON RADIOLOGY 

AMERICAN MEDICAL ASSOCIATION 

June 25, 26, 27, 1930 

Chairman’s Address. 

Fred M. Hodges, M.D., Richmond. Va. 

Radium in Benign Lesions of the Skin. 

Frank E. Simpson, M.D., Chicago, 111. 

Discussion to be opened by E. H. Skin- 
ner, M.D., Kansas City, Mo. 

X-ray in the Treatment of Infections. 

A. U. Desjardins, M.D., Rochester, 
Minn. 

Discussion to be opened by Rollin H. 
Stevens, M.D., Detroit, ISIich. 

Irradiation of Mammar)" Cancer, with Spe- 
cial Reference to Measured Tissue 
Dosage. 

Burton J. Lee, M.D., and George T. 
Pack, M.D,, New \Mrk, In. Y. (By 
Invitation. ) 

Discussion to be opened b}" Henrv J. 
Ullmann, M.D., Santa Barbara, Calif. 

Cancer of the Mouth — Its Prevention and 
Cure. 

George E. Pfahler, M.D., and Jacob 
H. Vastine, M.D., Philadelphia, Pa. 

Discussion to be opened by George W. 
Grier, M.D., Pittsburgh, Pa. 

Indications and Limitations for Intensive 
Roentgen- ray and Radium Treatment 
of Advanced Cancer. 

Bern.a.rd P. W'idmann, i\I.D., Philadel- 
phia, Pa. 

Discussion to be opened b}' Albert 
S oiLAND, ]\I.D., Los Angeles, Calif., 
and Francis Carter Wood, M.D., 
New York, N. Y. 

Comments on Cancer Treatment. 

Albert Soiland, M.D., Los Angeles, 
Calif. 

Discussion to be opened by Douglas 
Quick, M.D., New York, Nb Y. 

Lymphomalignum (Hodgkin’s) and Lym- 
phosarcoma; Pathogenesis, Radiother- 
apy and Prognosis. 

Isa.ac Levin, M.D., New York, N. Y. 

Semilunar Malacia. 

E. S. Bl.\ine, ^I.D., Chicago, III. 

Discussion to be opened by C.\rroll E. 
Cook, M.D., Qricago, III., and How- 
.■\RD P. Doub, M.D., Detroit, Mich. 

Roentgenographic Studies in Normal Os- 
seous Development. 


E. K. Shelton, Jr., M.D., Santa Bar- 
bara, Calif. 

Discussion to be opened by Bundy Al- 
len, M.D., Tampa, Fla. 
Encephalography and Ventriculography: 
Their Indications and Contra-indica- 
tions. 

Eugene P. Pendergrass, M.D., Phila- 
delphia, Pa. 

Discussion to be opened by Temple F.a.y, 
M.D., Philadelphia, Pa. 

Intravenous Urography (Swick Method). 

Leopold J.aches, M.D., New York, N. Y. 
Cholecystography: An Analysis after SN 
Years’ Application. 

Sherwood Moore, M.D., St. Louis, Mo. 
Discussion to be opened by J.\mes T. 
Case, M.D., Chicago, 111. 

Roentgen Diagnosis of Ascariasis. 

Vincent W. Archer, M.D., University, 
Va. 

Discussion to be opened by Eugene P. 
Pendergrass, M.D., Philadelphia, Pa. 
Hyperplastic Tuberculosis of the Duodenum 
and Terminal Ileum. 

John Day Garvin, M.D., Pittsburgh, Pa. 
Discussion to be opened b)' Lawrence 
Reynolds, M.D., Detroit, Mich. 

A Roentgenological Study of the Chest in 
Rachitic Children. 

Ralph S. Bromer, M.D., Philadelphia, 
Pa. 

Discussion to be opened by William A. 
Evans, M.D., Detroit; Mich. 
Roentgenologic Diagnosis of Diaphragmatic 
Hernia. 

A. B. Moore, M.D., and B. R. Kirklin, 
M.D., Rochester, Minn. 

Discussion to be opened by E. L. Jenkin- 
soN, M.D., Qiicago, 111. 

Correlation of X-ray Measurernents of the 
Heart with Clinical Condition of the 

Patient. . 

Sinclair Luton, jM.D., St. Louis, Mo. 
Discussion to be opened by Harold E. 
Pardee, M.D., and Leon T. Le U ald, 
M.D., New York, N. Y. 

Spontaneous Pneumothorax. 

Robert B. Taft, M.D., Charleston, b. y 
Discussion to be opened by ^ 

Barnes, M.D., Ann Arbor, jMich. 

The Roentgen Diagnosis of Small 

Effusions, with Observations ot me 
Movement of Pleural Effusions. 



lJ>!ToK}.\l. 


Kn'.iJt!. MJ).. 

Minn, 

!<» 1h' hv K, Sant)., 

M.n.. St. l.nilis ^!n. 


i'iFTi-:i:xTn axntai. ci-ixical 

SICSSIOX Ol- TllK AMKKK'AX 
('oLi.i'.c.F (’)]• rnvsiriAXs 

'I’iu* Aiticricnij nf Physii’inn^ will 

luMd ii? I'il'iecnth Annual {'linical Session 
nl UnUiniiwc, Marvlanil, iroin March 23 to 
2~, inclusive. PMl. 'I'he Lord Thahiinorc 
Hotel will he heathjuarters. 

Dr, Sydney R. Miller, of I’.altitnore. as 
President, will have charire of the selection 
of the tteneral scientific itroiirain. Dr. 
Maurice C Pincoffs. of Paltimore. ha.s been 
appointed by the Hoard of Regents as the 
General Chairman of the Session, and will 
have charjic of all local arrauf^cments, in- 
cludinj: the makiii" up of the prop^ram of 
clinics. Business details will he handled by 
the I'lxccutive Secretary. Afr. E. R. Love- 
land, from the College headquarters, 133- 
135 S. 36th Street, Philadelphia, Pa. 

The attention of secretaries of various .so- 
cieties is called to- the above dates, in the 
hope that their societies will select non-con- 
flicting: dates for their 1931 meetings. 


A POST-GRADUATE WEEK OF 
PHYSICAL TI-IERAPY 

To be Conducted by the American Congress 
of Physical Therapy 

Announcement is made of “A Post-grad- 
uate Week of Physical Therapy” in con- 
junction with the ninth annual scientific ses- 
sion of the American Congress of Physical 
Therapy, to be conducted September 8 to 
12, inclusiye, 1930, at the New Hotel Jef- 
ferson, St. Louis, Mo. 

An intensive post-graduate week of physi- 
cal therapy is promised. Elaborate plans 


M5 

have been pcrfccictl for Icacliing, dcnajii- 
'■lraii<»tis. and clinic.s. 'fhe phy.sician who is 
interested in jdiy.siral therapL-ntic.'^ atid who 
ha"- not had :my instruciioti in the work 
will find the lectnia^ on the fundamentals a 
Mnnul basic means for further .study. The 
more e.vperienced. on the other hand, will 
gain considerably from the advanced c.\i)o.si- 
tioijs nil light, heat, electricity, mas.sagc and 
all the other phy.sical agents utilized in prac- 
tice. Every phase of physical therapy will 
he covered. 'Die subjects will be general 
anrl specific and .so varied as to appeal to 
both the general practitioner and the .spe- 
cialist. 

While it is appreciated that a week is a 
rather short period for po.st-graduate teach- 
ing. the systematic arrangement of the pro- 
gi.'im m.akes it possible for the physician to 
attend only those sessions in which he is vi- 
tally intere.stcd. As has been the practice 
in the past, sectional gatherings will prevail 
in medicine, surgery, and eye, ear, nose and 
throat. Several of the afternoons and eve- 
nings will be given over to addresses by 
prominent guests. There will be symposia 
on “Education and Teaching of Physical 
Therapeutics” and on “The Relation of the 
Physician and the Technician in Office and 
Hospital Practice.” 

New features in the conduct of clinics 
and demonstrations will be observed. In 
fact, so many new features have been ar- 
ranged that they cannot be enumerated here. 
The preliminary program will be issued 
■within a short time. Full information and 
details are contained in it. Send your name 
and address to the Executive Secretary, 
American Congress of Physical Therapy, 
Suite 716, 30 N. Michigan Avenue, Chi- 
cago, 111. 


THE JOHN PHILLIPS MEMORIAL 
PRIZE 

The American College of Physicians an- 
nounces the John Phillips Memorial Prize 
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of $1,500, to be awarded for the most meri- 
torious contribution in internal medicine 
and sciences contributing thereto, under the 
following conditions : 

(1) The contribution must be submitted 
in the form of a thesis or dissertation 
based upon published or unpublished 
original work. 

(2) It must be mailed to the Executh'^e 
Secretar}’ of the American College of 
Physicians on or before August 31, 
1930. 

(3) The thesis or dissertation must be in 
the English language, in triplicate, in 
typewritten or printed form, and the 
work upon which it is based must 
have been done in whole or in part in 
the United States or Canada, 

(4) The recipient of the prize would be 
expected to read the essay at the next 
Annual Meeting of the College, after 
which he would be officially presented 
with the prize by the President. 

(5) The College reserves the right to 
make no award of the prize if a suf- 
ficientl}’' meritorious piece of work 
has not been received. 

(6) The announcement of the prize win- 
ner will be made not later than two 
months before the Annual Meeting. 

American" College of Physicians, 

E. R. Loveland, Executive Secretary, 
133-135 S. 36th Street, 
Philadelphia, Pa. 

BOOK REVIEWS 


La StXblTOMETRIE CUTANEE. By J. 
Saidiian, Directeur-Fondateur de I’ln- 
stitut d'Actinologie. Published 
Gaston Doin et Cie, Editeurs, 8, Place 
de rOdcon, Paris, 1930. Pages 294. 
Price 60 francs. 


In the first section of this monograph 
Saidman discusses the use of his automatic 
sensitometer in establishing doses of actino- 


therapy so that a rational posolog}' can be 
developed, and he points out that there are 
many variations in skin sensitivity. By his 
sensitometer the reactivity of the patient to 
the radiation with which he is to be treated 
is determined, so that all empiricism in 
treatment can be avoided. There follows in 
the second section the clinical applications 
of these sensitivit)' tests. A bibliography 
completes the book. 

This monograph is of importance to who- 
ever is doing specific actinotherap 3 L 


Roentgenographic Technique : A 
Manual for Physicians, Students, 
AND Technicians. By D. A. Rhine- 
hart, A.M., M.D., Professor of Roent- 
genologj" and Applied Anatomy, 
School of Medicine, University of Ar- 
kansas; Roentgenologist to St. Vin- 
cent’s Infirmar}', Baptist State Hospi- 
tal, Missouri Pacific Hospital, and the 
Arkansas Children’s Hospital. Pub- 
lished by Lea & Febiger, Philadelphia, 
1930. Pp. 388. Price $5.50. 


In writing this book the author has par- 
ticularty kept in mind the needs of medical 
students in classes in roentgenology, roent- 
gen-ray technicians, and physicians either 
undertaking roentgen-ray work for the first 
time or doing roentgenography for them- 
selves and their colleagues. 

The usual chapters on elementary elec- 
tricit}'. X-ray physics, and roentgen-ray ma- 
chines are rvritten in a concise, practical 
fashion that will be appreciated by those 
seeking a general review of such subjects. 

The author has endeavored to standardize 
tlie technic of roentgenographic exposures, 
and several experiments are described vhici 
enable the operator to calibrate his own ma- 
chine and apply the author’s technic. These 
experiments will also serve to impress stu- 
dents rvith the various factors concerne 
X-ray exposures and the effects obtaine i) 
var 3 ring each. 

That portion devoted to positions for ex 
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iK'siiic is miiic iNniijiU ti*. *!‘lu- varinn*' icrh- 
nic,'; (U’^rrihn! by niuufroii,'- r<K’ntj,’cii'>Ioy'i>-|v. 
.in- ihVni.'-M'fl in {k-Mil, ;nul ,ill ilu- ‘•i.mtj.'inl 
{‘Ohiti(tnh .arc illu'-lr.itvnl hy cNccilcnl ptm- 
lo^r.ijths nlonysidc »>f wljitli llic rcMjIllnj,' 
nH’iitycnnijr.imv arc rcpmdma-d. 'I'he cnn- 
ri?c .inrn(tinic,il dc^criplinn prcccdint: the 
technic fiir each part or^an is especially 
o/'ro/'fi.f and will he helpful to non-medical 
operator.'.. 

This hook is a distinct .addition to the 
rocntyenolouic liter, at\irc attd fulfds the au- 
thor's ]mr|>ose in a iu<ist conimeiidahle 
manner. 


I’la'Tic Ui.CKK. Annai.s or Ror.NTC.r.x- 
oi.ooY, X'oi.UMi: Ti;k. By Jacob 
P. i’CKSTi:iN. M.D., Instructor in Gas- 
tro'intc.stinal Rocntpcnolng}-, Cornell 
University Medical College; Alimen- 
tary Tract division, Roentgen Depart- 
• ment, Bellevue and Beth Israel Hospi- 
tals; Consultant in Gaslro-cnterology, 
U. S. Veterans Bureau. Central Islip 
and Rockaw.yv Beach Hospitals ; As- 
sociate Attending Ga.stro-cntcrologist, 
Sydenham Hospital. Introduction by 
Hakolp E. Santi:i:, j\I.D.. Clinic.al 
Professor of Surgery, Cornell Univer- 
sit}- Medical College; Director of Sur- 
gery, Bellevue Ho.spital (Cornell Di- 
vision). Published by Paul B. Hoe- 
ber, Inc., New York, 1930. Pages 337. 
Price ?12.00. 


The scope of this book is practically con- 
fined to gastric, duodenal, gastrojejnnal, and 
jejunal ulcer. It is a clinical roentgenologi- 
cal study of 240 cases, with case histories, 
and contains 287 illustrations. It is divided 
into four sections: 

I. Introduction 


early history of gastro-intc.stinal c.xamina- 
tiotjs, hariuni nie.ils. .stomach type.s, peri.slal- 
sis. relation of .stomach type to phy.sical hab- 
ittts, etc. 

II. Ga.stric ulcer, including a discu.ssion 
of r(»entgenr)logical contributions to this 
.stihjecl. with a description of organic de- 
formities, effect of ulcer on motility, rela- 
tion of benign to malignant ulcer, patholog)' 
f>f ulcer in relation to localiz.ation, greater 
curvature tilcers, healing of ulcer, .and tech- 
nic of e.vamination. 

HI. I.'Iuodcn.al ulcer, with a considera- 
tion of the duodenal bulb, development of 
roentgenology of duodenal ulcer, and tech- 
nic of e.xamination. 

IV. Gaslrojejun.al and jejunal ulcer, 
with a consider.ation of the ulcer niche, de- 
formity, localization of tender points, etc. 

There is a serious doubt as to the picto- 
rial quality of the original films, yet withal 
the book is worth adding to one’s library. 


Acta Radiologica. Supplement III, 
Part 1. A report of the Second Inter- 
national Congress of Radiologj'^ and 
the proceedings of the Joint Scientific 
Meetings of the Congress, Stocldiolm, 
July 23 to 27, 1928. Supplement III, 
Part 2. Abstracts of communications 
at the Second International Congress 
of Radiolog}'. Supplement IV, Teach- 
ing and Training in Medical Radiol- 
ogy. Papers delivered at Second In- 
ternational Congress of Radiolog}'. 


These supplements to Acta Radiologica 
report in detail the various proceedings of 
the Second International Congress of Ra- 
diology'. Excellent reports covering these 
will be found in Radiology, October, 1928, 


which deals with the XI, 347—352. 



ABSTRACTS OF CURRENT LITERATURE 


AUTHOR INDEX 


Avellan, Jose Arias. Roentgenographic Visu- 
alization of Appendical Perforation 150 

Barclay, A. E. Can Radiology be a Science? — 108 

Barringer, Benjamin S. _ Malignant Growths of 
the External Genitalia 169 

Baum, Harry L. An Unusual Case of Massive 
Atelectasis of the Right Lung. 153 

Beilin, D. S. The X-ray in the Differential Di- 
agnosis of Bile Tract Disease 154 

Berger, Heinz (with Spiethoff, R.) 158 

Binkley, George E. Rectal Cancer; Principles 
and Methods of Treatment at the Memorial 
Hospital — 170 

Blaine, Edward S. Radioulnar Synostosis, with 
Report of a Case 150 

Bodecker, F. Contribution to the Measuring 
Alethods in Light Therapy 160 

Carling, Franqs Rock. Radium Teletherapy: 
Note on the Apparatus at Present in Use 
at the Westminster Hospital with Four 
Grams of Radium 163 


Gantenberg, Robert. Differential Points in-the 


Diagnosis of Lung Tumors 168 

Gertz, Willy. Experience with Borderline Rays 
in Skin Diseases 158 

Goette, K. Encephalographic Visualization of • 
the Cistcrnae at the Base of the Skull and 
their Diagnostic Evaluation 165 

Grutz, O. Roentgen Sterilization in Impetigo 
Herpetiformis 163 

Hamrick, Robert (with Masson, James C.).... 171 


Healy, William P. Neoplasms of the Vulva.... 169 

Henderson, W. F. Roentgen Study of Apical 
Chest Tumors 152 

Herendeen, R. E. Giant-cell Tumors of Bone, 
with Special Reference to Treatment 
Technic 169 

Higgins, J. B. X-ray Treatment of the Com- 
moner Microbic Diseases of the Skin 164 

Hoelzel, Frederick. The Rate of Passage of 
Inert Materials through the Digestive Tract 156 

Huntemuller, O. The Effect of Light Rays 
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Effect of Ultra-violet Rays - U" 


Chasin, Adeb. The Roentgen Diagnosis of Lip- 
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Coley, William B. Types and Treatment of 
Bone Sarcoma 169 

Craver, Lloyd F. The Malignant Granulomas 169 

Cushman, H. P. (with Witwer, E. R., and 
Leucutia, T.) 160 

Dinkin, L. Gastric Ulcer and Deformitj' of the 
Spine — 156 

Dorno, C. Jesionek’s “Lightbiology” ; A Pioneer 
Work Published in 1910 159 

Dunlop, John, and Parker, C.vrl H. Correc- 
tion of Compressed Fractures of the Verte- 
bra: 167 

Ewing, James. Some Types of Radioresistant 
Tumors, with Results of Treatment 170 

Failla, G. (with Quick, Douglas) 170 

Falls, Frederick Howard. Concerning the Re- 
lationship between Fibroids of the Uterus 
and the Thyroid Gland 167 

Fetzer, Hans The Roentgen Findings in a Case 
of Primary Heart Sarcoma 159 

Fo.\, Arrico Oral Cholccj’stography in the 
Study of the Digestive Tract 155 

Frif.boes, W. Treatment of Skin Tuberculosis 
with Trj'paflavin (Neutral Acriflavine) and 
the Quartz Mercury Vapor Lamp 164 

G.M-EWSKY, E., and Linsf.r, K.\rl Our Experi- 
ence Concerning Dosage and Filtration in 
Roentgen Therapy of Skin Diseases 164 


Johnson, Clayton R. Stereoroentgenometry; 
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Kienbock, R. Concerning the So-called “Ostei- 
tis Fibrosa” (“Osteodystrophia Fibrosa”)-.. 151 


Kollath, Werner. Tissue Metabolism and Ra- 
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Rays in Dermatology. 
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APPENDIX (DIAGNOSIS) 

Radiological Diagnosis of the Diseased 
Appendix. A. Orliansky. Brit. Med. Jour., 
Feb. 22, 1930, No. 3607, p. 330. 

The appendix can be visualized radiologi- 
cally in about 90 per cent of cases. Frequent- 
h' it is Ausualized only after thorough purga- 
tion of the bo-vvels. Tavo different types of 
fixed appendix are described: (a) The appen- 
dix fixed to the cecal wall; stretching of the 
fixed appendix through filling of the cecum 
causes pain ; the pain subsides when the cectrni 
empties, (fc) The appendix with the tip only 
fixed to the pelvic wall ; emptA’ing, Avith con- 
sequent rise of the cecum, causes pain through 
dragging on the fixed appendix. 

Spasticit}- of the cecum may be obser\'ed 
during an attack of acute appendicitis, but oc- 
casionally also in chronic disease. The dilated 
appendicular canal, and particularly the club- 
like dilatation of the distal end of the appen- 
dix, are almost certain signs of a diseased ap- 
pendix. 

Not much importance can be attached to 
tenderness of the A'isualized appendix in the 
absence of other confirmatoiv’ signs and symp- 
toms of appendicular disease. Cecal stasis 
may be due to a chronic appendicitis, but, on 
the other hand, may be found in cases of nor- 
mal appendix. In the presence of cecal sta- 
sis and chronic appendicitis, it is difficult to 
say Avhich of the two is the primarv', and 
which the secondaiy* condition. 

Appendicular stasis is suggestive of chronic 
appendicitis only in the presence of other con- 
firmator}- radiological signs and clinical symp- 
toms of appendicitis. Stasis persisting after 
the administration of a purgative is sometimes 
caused by a partial, localized stenosis of the 
appendicular canal ; the fluid barium pene- 
trates through the narrowed lumen, but can- 
not be expelled after it has thickened and 
hardened through absorption of fluid. Ap- 
pendicular stasis is sometimes seen in chronic 
tubo-OA'arian inflammatoiv' conditions, Avith or 
Avithout inflammatorv' inA’oh'ement of the ap- 
pendix. The non-filling of the appendix can 
be interpreted as a pathological sign only 
in cases in Avhich the appendix cannot be A'is- 


ualized after repeated purgation, each purga- 
tion being folloAA'ed by a barium meal. 

Wallace D. Mackenzie, j\I.D. 


Roentgenographic Visualization of Ap- 
pendical Perforation. Jose Arias Avellm. 
Am. Jour. Surg., February, 1930, VIII, 427. 

The author reports a case Avith indefinite 
abdominal symptoms, yet giving no signs or 
SA'mptoms pointing definitely to patholog)' in 
the appendix. During the course of the in- 
jection of a barium enema, the appendix was 
fotmd to be large and retrocecal. When it 
AA-as entirely filled, the barium Avas seen to es- 
cape from the distal end and to pass into the 
abdominal cavutA-. The reproductions of sca"- 
eral films are published AAuth this paper, 
graphically shoAving this phenomenon. Under 
appropriate treatment the patient recovered 
completely. 

Hoaa'akd P. Doub, JkI.D. 


BONE (DIAGNOSIS) 

Radioulnar Synostosis, vrith Report of a 
Case. EdAvard S. Blaine. 111. Med. Jour., 
March, 1930, LVII, 166. 

The condition of radioulnar synostosis, or 
“congenital pronation,” is of considerable in- 
terest. About a hundred cases haA^e been re- 
ported in the literature. 

This condition is due to a congenital fault 
and consists in the fusion of the upper por- 
tions of radius and ulna in a position of more 
or less pronation so that supination is not pos- 
sible. The amount of fusion in reported cases 
is from one to six centimeters in length. It 
is a bilateral condition in about 50 per cent 
of the cases and occurs more frequently m 
males than in females. In several cases it oc- 
curred in successiA’’e generations of the familj- 

The X-ray report of Dr. Blaine’s case is as 
folloAA's: “The X-ray examination reA'eals a 
bonj* fusion of the radius AA'ith the ulna. The 
SATiostosis is one centimeter in length on the 
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r. !I. ni-AVirr, M.D. 


Fractures of the Hip. C. E. Ruth and 
V. A. Ruth. Jour. Am. Med. Assn., Jan. 18, 
1930. XerV. 169. 

At the lidspitnl the priin.ary flinpno.sis of 
fracture fif the liip shouhl be made with the 
X-ray. the film ijivim: an .'vecurate picture of 
the condition, f’roper tnethofis can iie in.sti- 
tutCfl to obtain and maintain re<hiclion. Fre- 
quent clicch.s fin the jrosition .should be made 
with the X-ray. The aulhor.s con.sidcr frac- 
tures under .six heads, rouglily, in tiie order 
of their interest and difficulty of treatment. 
They stress the value of the X-ray in the pri- 
marj' diagnosis and in the subsequent treat- 
ment. 

C. G. Sutherland, iM.?.. (Tor.) 


Roentgenologically Demonstrable 
Deformities of the Patella Following Frac- 
ture. M. J. Madlener and H. R. Paas. 
Fortschr. a. d. Geb. d. Rontgenstr., January, 
1930, XLI, 38. 

On rc-examination of thirty-one healed 
patellar fractures, deformities were studied 
which occurred as a result of traumatism, but 
did not belong to the arthritis deformans 
entity. A number of these fractures had been 
treated by wire sutures, and some of them con- 
servatively without surgical interference. On 
roentgenologic examination in three planes, 
sagittally, frontally, and axially, deformities 
in all diameters were observed. Elongation 
was most common and most pronounced ; 
broadening was not infrequent, but not so 
marked as elongation. Irregularities of all 


MU fuivs were (|uite nimnu/u, partly a.s a re- 
Milt of callus fnriuatifm, partly as the rc.sull 
of csustDsi-s wliicli niay have occurred eilbei 
following flisplaeemeiit of j)rirtie[es of perio.s- 
teum, or as ealcilieatirms and bone formation 
in afljacenl sfdl tissues, esi)eciaily tendons 
and ligaments, finaiiy !)ecoming fu.scd to the 
hone itself. Possibly the wire suture was 
partly re.spon.sible for .sfune of lJ)e (Jcforwitics, 
hnl it was also remarkable tliat the functional 
result practically never was impaired by the 
degree of patellar deformity. 

H. A. Jakui:, M.D. 


Concerning the So-called “Osteitis Fibro- 
sa*' ("Osteodystrophia Fibrosa’’). R. Kien- 
bbek. Fortschr. a. d. Geb. d. Rontgenstr., 
January, 1930, XLI, 34. 

Tills short paper is a consideration of two 
disease entities; First, osteitis deformans Pa- 
get; second, osteitis fibrosa cystica general- 
isata, Engcl-Rccklinghausen or "generalized 
fibrocystic disease of the bones." Kienbbck 
states that there is no relationship between 
these two disease entities, and that they can 
be clearly separated anatomically, as well as 
clinically and roentgenologically. Osteitis de- 
formans Paget is a peculiar benign atrophic- 
hypertrophic dysplasia which, according to an- 
atomic s3''mptoms, may also be termed a scle- 
rotic-hyperostotic osteoporosis with a com- 
plete metaplasia of the involved portions of 
bone. In this disease resorption and regenera- 
tion of osseous tissue are closely associated. 
The bones appear thickened and their normal 
curvatures are increased. Their surfaces ap- 
pear somewhat loosened up and a new shell 
of apposition of bone may be seen. Fibrotlc 
osteoid tissue may be interspersed. The af- 
fected portions of the skeleton are usually dif- 
fusely and evenly diseased. No hemorrhagic 
cysts occur, but occasionally there are atrophic 
cysts. Fractures occur but rarely, and most 
frequently are fissures or green-stick frac- 
tures with delayed healing and formation of 
large intramuscular "osteomata.” Clinical 
symptoms are rather insignificant, considering 
the extent of the skeletal disease. The course 
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is slowl)' progi'essive though occasionally in- 
volvement of only one bone occurs. The cra- 
nium is frequently affected. Large portions 
of the skeleton may become involved, but al- 
ways some bones remain healthy; thus the 
disease process may be multiple, but it never 
is generalized. The onset of the disease usual- 
ly occurs around the fortieth year, never dur- 
ing adolescent age. Secondar^^ malignant de- 
generation of Paget’s disease was observed br' 
Paget himself. 

Osteitis fibrosa cystica generalisata also is 
a benign skeletal affection of exquisitely 
atrophic d 3 'splasia. First, a very marked de- 
calcification or osteoporosis occurs, with but 
ver}^ little regeneration of supporting new 
bone tissue. Much fibrotic and osteoid tissue 
develops, leading to a systematic fibrosis and 
malacia of the bone. The entire skeleton is 
diffuselv affected. It is a generalized disease. 
The bones become abnormally weak and brit- 
tle, resulting, therefore, in extensive deformi- 
ties and frequent fractures, with large hema- 
tomata and hemorrhagic cysts, so-called 
"brown tumors.” As a whole, the changes 
show a great variety and irregularity. Clini- 
cal symptoms usually start with deformities, 
fractures, spontaneous ruptures. The persons 
affected suffer severe pain, especially under 
the influence of multiple fractures. Ver}^ 
soon they become complete invalids. In all 
severe cases tumor formation of the thyroid 
gland, arising from the epithelial bodies, takes 
place. Progressive and regressive stages oc- 
cur quite frequently. Complete cure has been 
observed occasionalh’, resulting in relief of 
pain, with remaining deformities of the skele- 
ton. The onset of the disease may occur at 
any age, including youth and adolescence. 
The female se.x is common!}- affected. Kien- 
bock states that differentiation between these 
two disease entities is important, as therapeu- 
tic indications depend upon a correct diagnosis. 

H. A. Jarke, M.D. 

CHEST (DIAGNOSIS) 

Calcification of the Pleura. K. Ulrich. 
Rontgenpraxis, March 1, 1930, II, 212. 

Calcification of a thickened pleura can be 


shown roentgenologically fairly often. In 
about 1,800 chest examinations made by the 
author, pleural thickening and adhesions were 
found in 24.6 per cent. In 3.5 per cent of the 
latter group, calcification was demonstrable. 
•Fluoroscopic examination alone often does not 
show this condition. A plate-like calcification 
is most frequently encountered, less so the dis- 
seminated and irregular type. Pleurisy lead- 
ing to thickening and calcification dated back 
more than ten years in 11 of the 16 cases, the 
shortest time being five years. A rather long 
period is necessary for pleural calcification, 
in the author’s opinion. In only one case could 
tuberculosis be held responsible for it. A 
hematothorax after injuries seemed to be the 
etiological factor in many instances, 

H. W. Hefke. M.D. 


Chest Roentgenograms of Non-tubercu- 
lous Children Suspected of being Tuber- 
culous. Ernst Wolff and Robert S. Stone, 
Jour. Am. Med. Assn., Feb. 15, 1930, XCIV, 
458. 

The marked confusion existing in the inter- 
pretation of the shadows in the roentgeno- 
grams of children’s chests is remarked by 
Wolff and Stone. Twenty normal children 
were examined at the Institute of Child Study 
in Berkeley, California, as a control, and com- 
parisons of the findings in the normal and the 
group studied were charted. The authors’ 
conclusions were that a diagnosis of medi- 
astinal glands or lung tissue cannot be based 
on these observations. No definite correlation 
was found to exist between the positive roent- 
gen observations and the clinical historr'. 

C. G. Sutherland, M.B. (Tor.) 


Roentgen Study of Apical Chest Tumors. 
W. F. Henderson. Am. Jour. Surg., Feb- 
ruary, 1930, VIII, 414. 

These tumors are uniforml}" located in the 
apex of the chest. They have no connection 
with the hilum and are not of mediastinal ori- 
gin, but apparently are primarj" endotheli-. 
omata of the pleura. They are characterized 
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roentpen findinps and Mich phy.'.ical ^^pn^ as 
can he elicited. The lack of jthv.sicnl findinps is 
one of the striking features in this ili.seasc and 
many cases arc <ntiroly unsuspected clinically. 
In several patients, shortly heforc <lenth, the 
tumor e.xhihitcd a tendency to hreak ihrouph 
the lower marpin and to involve the structures 
iuuuediately heneath. In the.se cases, no evi- 
dence of any melastases elsewlierc could he 
demonstrated. In one case, however, meta- 
static le.sinns did occur. Ewinp dcscribc.s these 
tumors ns "nripinatinp in the form of multiple 
nodules or fl.at elevations, widely distributed 
over cither the parietal or visceral pleura, or 
perhaps both. These nodules or plaques fuse 
to form a dense firm mass which covers and 
compresses the lung. A serofibrinous or 
bloody exudate accompanies tlie growth, which 
gathers in small cysts or larger collections.” 

Contrar}' to the findings of Pancoast, tlie 
author observed little or no ocular symptoms, 
and also bis cases have been almost uniformly 
attended with hoarseness, adv.anccd in certain 
cases to the degree of aphonia. He has seen 
eight cases, of which seven were in adults. 
All of these patients but one were of the male 
sex. Three case reports are presented. 

Howard P. Doun, M.D. 


An Unusual Case of Massive Atelectasis 
of the Right Lung. Harry L. Baum. 
Laryngoscope, February, 1930, XL, 124. 

The author reports a verj’ interesting case 
of massive atelectasis of the right lung, in 
which the patient was ambulant, had no tem- 
perature, slight shortness of breath, pulse of 


ah(iU! K)^l, .■iu<! fell better generally than 
riir did heforc the rollap.'Je ocetirred. X-ray 
fihnc t.’d.’en six* immlh^ before the collap.se 
‘bowed cvitlenre f»f slight tnhercukm.s nctivitj' 
in both upper l(»bes. 'J‘here was a hi.storv of 
pneumonia ,at the age ten. An X-r;iy film 
l.aken after the eoll.-qise showed typical find- 
ings of inas-^ive atelectasis, with di.sjilacc- 
nuMU of the heart and mediastinal structures, 
with over-e.xpansion of (he left lung. Bron- 
cho.sropically, .stenosis of the right main bron- 
chus was observed, starling just below the 
Carina. About a dram of mucopurulent secre- 
tion (positive for luhcrclc bacilli, but not in 
large nnmbcrs) was a.spiratcfi. Tlie Wasser- 
inann test was negative. There was no his- 
tory of foreign body. Six months later the 
atelectasis was still present and the condition 
of tlic patient was unchanged. 

R. C. CusiiwAV, M.D. 


Comparative Findings of Roentgen Ex- 
amination of the Lungs, and Autopsy. Erich 
Saupe. Rontgenpraxis, March 1, 1930, II, 
193. 

Close co-operation between pathologist, 
roentgenologist, and clinician allowed the au- 
thor to compare roentgenograms of the chest 
with the autopsy findings. The roentgenolo- 
gist sliould hesitate to make too definite state- 
ments about the type of tuberculosis, whether 
productive or exudative. Even the pathologist 
can often decide it only with the microscope. 
Soft shadows in the apices do not always in- 
dicate an active process; they often represent 
small atelectatic-cirrhotic areas, or small pleu- 
ral plaques. The roentgenological demonstra- 
tion of a thin interlobar shadow must not nec- 
essarily mean an interlobar pleurisy. A nor- 
mal interlobar pleura may be shown, if the 
conditions are correct. A localized emphyse- 
ma of the lung may occasionally make it diffi- 
cult to diagnose cavities, some of the emphy- 
sematous blebs reaching the size of a cherry. 
Bronchiectases were found more often during 
autopsy than in the roentgen films. Their 
diagnosis is not made frequently enough by 
the radiologist in the author’s opinion. Bron- 
chography may be of help in doubtful cases. 
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The roentgen picture of chronic passive con- 
gestion, although typical in many instances, 
may sometimes be very confusing. Complicat- 
ing bronchopneumonia or multiple small in- 
farcts are often overlooked. Small bronchial 
carcinomas are very hard to demonstrate, and 
sometimes only bronchography -will show 
them. The signs of bronchostenosis can be 
elicited occasionally by forced and fast inspi- 
ration. One must remember that some chronic 
pneumonia accompanies all cases of bronchus 
and lung carcinoma. Very small lung tumors, 
often invisible themselves, may present very- 
large mediastinal metastases, which, however, 
are usually unilateral, in distinction from the 
primary mediastinal tumors. A trial of radio- 
therapy may be the only means of making a 
differential diagnosis. It is very difficult to 
id carcinomatous involvement of the pleura, 
angential examination in different levels is 
tten necessary. Many other chest conditions 
re described, comparing the findings of the 
)entgen examination with the autopsy, and 
specially pointing out the possibilities of error 
id the difficulties of differential diagnosis. 

H. W. Hefke, M.D. 


Atelectatic Bronchiectasis. A. J. Scott 
Pinchin and H. V. Morlock. Brit. Med. 
Jour., Jan. 4, 1930, No. 3600, p. 12. 

The authors present cases showing, clini- 
cally, a cough and the raising of much spu- 
tum ; and radiologically, a triangular shadow 
at the base of the lung, one side of which 
rests on the diaphragm and one along the 
mediastinum. They concur with the work of 
Singer and Graham in demonstrating bronchi- 
ectasis in these cases by the injection of lipio- 
dol. The shadow of an atelectatic lobe or part 
of a lobe may be similar to the triangular 
shadow now under discussion. The clearing 
up of a collapsed area of lung is dependent on 
the free mobility of the chest and diaphragm, 
and occurs least readily in the location under 
discussion. 

It is concluded that the most common lesion 
with whicli this shadow is associated, is bron- 
chiectasis. It is agreed with Wallgreen and 
Sergent that the presence of this shadow 


should always raise the suspicion of a bron- 
chiectasis unless other clinical evidence is 
forthcoming to clinch the diagnosis of a medi- 
astinal effusion. It is a matter for speculation 
how much influence local areas of collapse ex- 
ert in the etiology of bronchiectasis. 

Wallace D. Mackenzie, M.D. 


GALL BLADDER 

(NORMAL AND PATHOLOGICAL) 

The X-ray in the Differential Diagnosis 
of Bile Tract Disease. D. S. Beilin. III. 
Med. Jour., January, 1930, LVII, 45. 

In examining the gall bladder following dye 
administration, we should remember that: 
“The gall bladder, liver, duodenum, stomach, 
and pancreas are embryologically, anatomi- 
cally, physiologically, and pathologically close- 
ly related” (MacCarty). In addition to the 
findings possible from cholecystography, in 
which the author prefers the oral method, a 
roentgenological examination can throw some 
light on several other conditions. Abnormali- 
ties in size, position, and form of the liver, 
abscess of the liver, sub-diaphragmatic ab- 
scess, cancer of the liver, and syphilis of the 
liver often give fairly characteristic findings. 
Carcinoma of the stomach and head of the 
pancreas should always be considered in bile 
tract disease. In selected cases, pneumoperi- 
toneum has a definite place. 

W. W. Watkins, M.D. 


The Graham Test. Edward L. Yotmg, 
Jr. New Eng. Jour. Med., Jan. 30, 1930, 
CCII, 219. 

Two years ago this author reported end- 
results in a series of cases of cholecystitis, 
which showed 63 per cent cured by operation. 
The present study was made to ascertain 
whether the use of the Graham test has helped 
the accuracy of diagnosis. The study in- 
cludes 144 cases, 84 of which were operated 
upon. Of the positive diagnoses based on the 
dye test, 88 per cent were correct for bile tract 
disease. Where the test was negative, 68 per 
cent were correct. The figures seem to show 
a considerable chance for error in the Graham 
test, which we must always remember is a test 
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L. MAKINf.I.l.t. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Diverticulitis, with Particular Reference 
to its Diagnosis hy Radiology. W. H. Row- 
den. Brit. Med. Jour., March 1, 1930, No, 
3608, p. 381. 

The first step toward diverticulitis is the 
development of a condition of divcrticulosis 
That divcrticulosis is not a congenital ab- 
normality is concluded from the rarity with 
which the condition is found in young persons. 
The condition of divcrticulosis itself is not 
a disease, ft is only when in/lamrnatoiy 
changes occur in or around the diverticula 
that .symptoms and signs of disease are mani- 
fested 

A complete and definite diagnosis of diver- 
ticulitis can be made only by means of ex- 
ploratory laparotomy and microscopical ex- 
amination of an excised portion of the 
affected bowel, or b}' means of X-ray exam- 
ination. As the treatment is chiefly medical, 
X-ray examination is the method of choice. 

An examination by means of the opaque 
meal will give information as to the presence 


’!>{ dn ri in ulo' )• , hut if V, ill iiMi, .•)>- a j'ctu'ial 
snh% piovi'h’ (vi<!(!)*(‘ a*, to v.ht'tlifj or not 
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oblicpie positions, in addition (n llie usual one 
t.do n in the pusU-io-antcrior jiosition. 

'Idle i.tiliest change in the appearance of the 
bowel in diverticulitis is an alteration in the 
hatisttaiion. Tiie hausiral indentations, in- 
-•'tcad of being placed ojiposilc one another, 
alternate on each aspect of the bowel ; sec- 
ondary smaller indentations also make their 
appear.ance ; the iiulentalions arc rcgmlar in 
fiulline. Tliis is the stage of inflation. In 
the next Mage tlie hausiral indentations, in 
.addition to being sjiaced irregularly, become 
irregular in outline, producing an irregular 
\’-.shaped or W-shaped appearance of the 
bowel. This is the stage of thickening of the 
bow'cl wall. Tlic tliird stage is that of the 
filling defect. Tlie filling defect is produced 
by encroachment upon the lumen of the bowel 
by the thickened wall, resulting in a narrow- 
ing, which, if the condition is untreated, will 
eventually lead to complete obstruction. Fre- 
quently the three stages can be seen in the 
same patient, involving different parts of the 
bowel. 

With regard to the differential diagnosis, 
malignant disease comes first. The distin- 
guishing points are: 

1. Diverticulitis is associated with the pres- 
ence of diverticula in the neighborhood of 
the deformity in the outline of the bowel ; in 
carcinoma, diverticula, as a rule, are not 
present. 

2. Diverticulitis produces a deformity 
which is characteristic of the disease. The 
deformity produced by a growth varies ac- 
cording to whether the growth is of the ulcer- 
ating, papillomatous, or encircling-ring type. 

3. Divei-ticulitis usually involves a consid- 
erable length of the bowel, whereas the length 
of the bowel involved by carcinoma is short. 

Diverticulitis is differentiated from ulcera- 
tive colitis by the fact that in the latter there 
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20 to 70 mm. with his technic. He recom- 
mends that the Grenz-ray therapeutist, like 
others, master the technic and physics of this 
method, and not be careless because the dan- 
ger is less. He believes that general therapy 
has great value, just as has local treatment. 
A profound effect is exerted on the entire or- 
ganism, the vegetative system, and the duct- 
less glands alone and in combination. The 
general reactions are indicated by loss of appe- 
tite, weariness, and exhaustion. The local re- 
action is cutaneous through increase of the 
pathological process. As secondarj- effects, he 
often obsen^ed regulation of formerly some- 
what irregular menses, general increase of vi- 
tality of the individual indicating a profound 
constitutional effect. 

He then follows with the special indications 
in skin diseases, giving the dosage required in 
all ■ of the various skin diseases which are 
l^amenable to this form of treatment. 

How.^RD P. Doub, M.D. 


Determination of the Size of Fields in 
Borderline Ray Therapy. R. Spiethoff and 
Heinz Berger. Strahlentherapie, 1930, 
XXXV, 90. 

The surface intensity of radiation emitted 
by a low voltage tube (9 K.V., 10 ma.) was 
determined for 2.5, 5, and 10 cm. F.S.D. A 
simple method is described which permits the 
determination of a number of fields necessarr' 
for the homogeneous exposure of certain skin 
areas. The article is well illustrated, demon- 
strating the procedure. 

E. A. PoHLE, M.D., Ph.D. 


General Considerations in Borderline-ray 
Therapy. G. Schulte. Strahlentherapie, 
1929, XXXIV, 403. 

Experience with Borderline Rays in Skin 
Diseases. Willy Gertz. Strahlentherapie, 
1929, XXXIV, 406. 

In the first of these two articles, the pres- 
ent status of borderline-ray therapy is briefly 
discussed. The author believes that in certain 
cases it is a welcome addition to our therapeu- 


tic agents. On the other hand, this t 3 q)e of 
therapy will not replace the usual roentgen 
rays. 

Gertz states that the output of the appara- 
tus and tubes must be checked carefully. A 
potential of 10 K.V. has proved, in his experi- 
ence, to be sufficient for all treatment pur- 
poses. He found that different tubes vaty as 
much as 40, 57, 76, 87.6, and 78 r per minute 
in output. The Lindemann window “ages” 
and does not transmit as well as when new. 
With a Kiistner instrument, he found thal 
1,380 r produced an average erythema seventy- 
tAvo hours after exposure. In eczema, he rec- 
ommends from 250 r to 300 r, rvhich may be 
repeated after eight days; in chronic types, as 
much as 550 r to 1,000 r; the interval must be 
from tAvo to three Aveeks. In psoriasis, it is 
difficult to recommend definite doses ; they 
fluctuate between 500 r and 1,000 r, according 
to the degree of hyperkeratosis. Before the 
X-ray exposure, ultra-violet radiation is usu- 
ally applied. In lupus vulgaris, 1,400 r are 
given, repeated after four days until a total 
dose of 5,600 r has been reached. This treat- 
ment is combined with ultra-violet exposure 
and irradiation b}" ordinar)'- roentgen rays in 
small doses, filtered through 4 mm. of alumi- 
num. In acne vulgaris and rosacea, borderline 
ra)’’s are not recommended. In eczema of the 
ej-elids, the author prefers borderline ra 3 's 
because he has never observed epilation in his 
cases. In patients Avhose skin is saturated for 
filtered roentgen ra 3 ^s, borderline ra 3 's can 
sometimes be used to advantage Avithout fear- 
ing serious injuries to the skin. 

E. A. PoHLE, M.D., Ph.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Regarding a New Principle for the Deter- 
mination of the Size of the Heart, and its 
Practical Applications. Chichio Tamiya. 
Fortschr. a. d. Geb. d. Rbntgenstr., January, 
1930, XLI, 62. 

The author has constructed a ncAV so-called 
bi-cathode tube AA-hich creates tAvo beams of 
roentgen ra3’S of diametricalty opposite direc- 
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11. A. .Iakki;. M.D. 


The Roentgen Findings in a Case of Pri- 
mary’ Heart Sarcoma. Hans F c t z c r. 
Rontgenpraxis, January. 1930, II, 23. 

case of primary licart sarcoma is clc- 
scrihed. with roentgen findings and autopsy 
report. Tlie only ahnormality in tlic heart 
sliadow was a very definite hulge in the re- 
gion of tlie pulmonary arch. Tliere were 
definite areas of metastascs in the lungs. The 
heart was not considered to be the scat of the 
primary sarcoma, either rocntgenoiogically or 
clinically; only the autopsy cleared up the 
rather indefinite X-ray findings in the heart. 
It is extremely difficult to make a differential 
diagnosis from heart or pericardial diverticu- 
lum. Only the metastatic areas in the lung 
can lead one to suspect a primary malignant 
tumor of the heart, if combined with an un- 
usual configuration of the heart shadow. 

H. W. Hefke, M.D. 


LIGHT THERAPY 

Our Experience with the Carbon Arc 
Light in Diseases of the Throat, Nose, and 
Ear. G. Osterwald. Strahlentherapie, 1930, 
XXXV, 523. 

The author has used a carbon arc lamp in 
the Eve, Ear, Nose, and Throat Clinic in the 
University of Berlin, particularly in the treat- 
ment of tuberculosis of the upper air passages. 


lie pn’‘.»'nls the stati.stics of 72 males .suffer- 
ing from inbeuulosis of the larynx. .Sixty- 
four could be useil ill the statistics, .35 were 
favor.ihle rases in the beginning, and 29 were 
advanceil <;ises. f)f the .35 patients, two died, 
two grew wor.se, three .showed no improve- 
meitl, and 2.S were definitely improved. Of 
the 2 ‘> unfavorable, nine died, five grew worse, 
seven wi'ie not improved, while eight were 
improved. That means that in early cases, 80 
per cent responded well to the treatment, while 
only 27 per cent of the advanced cases could be 
inlluenced. Of .35 women suffering from the 
.same disease, 29 could be followed up, 16 were 
early cases, niul 1.3 were advanced cases. Of 
the early cases, one died from carcinoma of 
the stomach, one grew worse, and 14 were 
improved. Of the 1.3 advanced cases, two 
<iied. two grew worse, five remained un- 
changed, and four showed improvement. This 
corresponds to 87 per cent improvement in 
early cases and 30 per cent improvement in 
advanced cases. The results of the treatment 
of lupus were also encouraging. 

E. A. PoHLE, M.D., Ph.D. 


The Effect of Light Rays on the Alexin 
in the Blood Serum. I. — The Effect of Ul- 
tra-violet Rays. O. Hunterniiller. Strahlen- 
therapie, 1930, XXXV, 489. 

In normal adults who were exposed to the 
spectrum of a Jesionek lamp (quartz mercury 
vapor lamp), the alexins were found to be 
increased, sometimes as high as three times 
that of the pre-treatment level. This effect 
was much less in dark persons and also in 
frequently exposed persons whose skin had 
become pigmented. Further studies are un- 
der way as to the effect of other regions of 
the light spectrum. 

E. A. PoHLE, M.D., Ph.D. 


Jesionek’s “Lightbiology” : A Pioneer 
Work Published in 1910. C. Domo. Strah- 
lentherapie, 1930, XXXV, 22. 

The author discusses each chapter of Jesio- 
nek’s book on Lightbiology, followed by a re- 
view of the literature up to date showing the 
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development of this interesting branch of 
medicine. It shows how stimulating the pub- 
lication of Jesionek has been toward further 
investigations. The extensive bibliography of- 
fers numerous references concerning the sub- 
ject. 

E. A. PoHLE, M.D., Ph.D. 


Contribution to the Measuring Methods 
in Light Therapy. F. Bddecker. Strahlen- 
therapie, 1930, XXXV, 549. 

In 1912, Meyer and Bering published a 
chemical method for the calibration of the 
quartz mercury vapor lamp. It is based on 
the titration of iodin freed by the ultra-violet 
rays in a KJ-H 2 SO 4 solution. A compari- 
son of this test with the photo-electric cell 
method shows fair agreement between the two 
fcrnethods. 

P E. A. PoHLE, M.D., Ph.D. 


Tissue Metabolism and Radiant Energy. 
Werner Kollath. Strahlentherapie, 1930, 
XXXV. 444. 

The author studied the antagonistic effect of 
light of short and long wave length on the 
oxidation-reduction-potential in vital stained 
suiwiving cells. The details of the experimen- 
tal method must be looked up in the original. 

In beriberi pigeons, the muscles were stained 
blue following intraperitoneal injection of an 
alkaline methylene blue solution. Normal pig- 
eons and fasting pigeons did not present this 
phenomenon. It appears that the reducing 
power of the tissue is decreased in beriberi 
pigeons, but increased in fasting pigeons. The 
oxidation power shows the inverse behavior. 
Microscopic examinations of the air sacs in 
the peritoneal cavity of pigeons injected with 
methylene blue revealed a difference in the 
histologic structure of the epithelium, depend- 
ing upon the time interval between death of 
the animals and injection. Under the influ- 
ence of <1 carbon arc light, the stained air sacs 
were discolored very quickly (reduction of 
the methylene blue to methylene white) . The 
effective radiation belonged to the ranges of 
5,330 A. - 6,500 A., and 7,600 A. - 12,500 A. 


Since the discoloration took place also with- 
out exposure to light but after several hours 
instead of within a few seconds, it is con- 
cluded that the light accelerates a normal 
process. Cells which had been discolored by 
this light exposure showed a slight oxidation 
if they were exposed to light rays of short 
wave length. Red blood corpuscles with an 
unstained nucleus oxidized methylene white 
following exposure to the same light which 
reduced methylene blue. Carbon arc light 
without heat rays had the same effect. It is 
assumed that the point of attack of the rays 
is in the ferment discovered by Warburg, as 
far as the oxidation is concerned. For the re- 
ducing effect, there must exist another sub- 
stance with opposite electrical charge. The 
stained oxidized phase, which has very few 
electrons, corresponds to the positive pole, 
and the discolored and reduced phase, rich in 
electrons, corresponds to the negative pole of 
the potential. 

The relations of these observations to cer- 
tain diseases are then discussed. 

E. A. PoHLE, M.D., Ph.D. 


LIPIODOL INJECTIONS 

The Present Status of Hysterosalpingog- 
raphy ; With a Review of the Literature and 
a Report of 512 Personal Cases. E. R. Wit- 
wer, H. P. Cushman, and T. Leucutia. Am. 
Jour. Roentgenol, and Rad. Then, February, 
1930, XXIII, 125. 

The authors have made an extensive review 
of the literature on hysterosalpingography and 
present their diagnostic findings in a profusely 
illustrated article. In 512 cases examined by 
lipiodol injections, the only accident obseived 
was a single case of ruptured tube, which was 
found at operation the following day, although, 
meanwhile, the patient had suffered no symp- 
toms as a result of the rupture. Contra-indi- 
cations to the procedure are: Recent hemor 
rhage, inflammatory conditions not completely 
quiescent, active infection or malignancies 0 
the cervix, previous intra-uterine interventions, 
ectopic gestations, or uterine gestation where 
therapeutic abortion is not indicated, infecte 
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cervical or titcrine (tolyps. .'uul fever. 1 lie 
preferred time for injection is from S to 10 
days followinj: menslrnalion. The "closed cer- 
vix’’ method is utilized Init it has not Iieen 
found ncccssaiy or entirely satisfactory to use 
a matiomclor; however, care must he excrci.sed 
not to increase the pressure heyond the ac- 
cepted safe limits of from 200 to 2*10 mm. mcr- 
ciny. Tiic method has been proven to Iiave 
p;rcat diagnostic value in anomalies of the 
genital tract, in tubal affections producing 
sterility, in selected cases of early pregnancy 
where therapeutic abortion is indicated, or 
where a difl'erentiai diagnosis is essential, in 
non-malignant uterine tumors, and in extra- 
uterine pelvic tumors. 

1. E. Haiiiu:, itI.D. 


MEASUREMENT OF RADIATION 

Comparative Measurements with the 
Kiistner Instrument, the Martius Tonometer, 
and the Sabouraud-Noire Tablet, for Dosim- 
etry in Superficial Therapy. Martin Schu- 
bert, Strahlentherapie, 1930, XXXV, 553. 

The Sabourancl-Noire Tablet was compared 
with two ionization instruments in a beam of 
roentgen rays produced at 110 K.A'., no filter, 
0.5 to 1.0 and 2.0 nun. aluminum. The corre- 
sponding values for erythemas of the same de- 
gree were found to be at 650 r-. 624 i-, 684 r- 
and 667 r-units. Tliere was evidently no de- 
pendence of Ibc w'ave length on the erythema 
reaction within the range examined. ^ The au- 
thor feels that the Sabouraud-Noire method 
can be used in superficial therapy in connec- 
tion with a splicrc i^ap However, for accur- 
ate dosage, an inm/.it.on instrument with a 
chamber as iivkixu-knt -U the wave length as 
possible, is prcfei.ildi. 

r \ 1 ’oui I , AI D , Ph.D. 


Stereoroentgenometry ; A Method for 
Mensuration by Means of the Roentgen 
lay. Clayton R. Johnson. Am. Jour. Surg., 

anuary, 1930, VIII, 151. 

This paper con'-em^ a process for e e’ 
ng the solid dimctis'oiis of a radiopaqu 
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ject from its stereoscopic roentgenograms, ap- 
jilicahlc to all those conditions ivlicrein the 
knowledge of .solid dimensions may be of 
value in diagnosis. This method is somewhat 
similar to tliat de.scniicd by Sir James Mac- 
kenzie Davidson, in 1898, for localization of 
foreign bodic.s. It is quite accurate for pelvim- 
etry as well. The author goes into great de- 
tail in describing all the steps in this method. 
It is imi>ossil)lc, however, to abstract his paper 
in an intelligible waj^ without reproducing the 
iiliisli-ations referred to in the text. It is 
well worth detailed study hy anyone interested 
in pelvimetrj' or the localization of foreign 
Iiodics. 

Howard P. Doub, M.D. 


PAGET’S DISEASE 

Osteoporosis Circumscripta Schuller — A 
Rare but Typical Manifestation of Paget’s 
Disease, Konrad Weiss. Fortschr. a. d. 
Geb. d. Rdntgenstr., January, 1930, XDI, 8. 

Schuller, in 1929, published a series of 
cases showing, as characteristic changes, e.xten- 
sive, sharply demarcated areas of resorption, 
involving large portions of the cranial vault. 
While the author is uncertain about the etiol- 
ogy of these changes, he feels inclined to con- 
sider them as manifestations of Paget’s dis- 
ease in other portions of the skeleton, thus 
confirming Schuller's opinion about the etiol- 
ogy of these cranial affections. One case 
with rather extensive cranial pathology, also 
reveals, as a single clinical sign, marked 
tympany on pei'cussion over the affected por- 
tion of the cranial vault, which previously was 
described as a symptom of Paget’s disease 
by Gross, Mayer, and Vogl. Discussing the 
etiology and development of osteoporosis cir- 
cumscripta and other manifestations of 
Paget’s disease, the opinion is stressed that 
osteoporosis apparently is a developmental 
stage of Paget’s disease, as Eisler, in 1922, 
reported an instance where the typical appear- 
ance of Paget’s disease succeeded the typical 
picture of osteoporosis circumscripta though 
in a long bone. Paget’s manifestations in the 
pelvis also, according to Kienbock, not infre- 
quently are found as extensive areas of re- 
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sorption of lime salts, entirely resembling this 
type of osteoporosis. Observations on these 
two cases lead to the conclusion that osteo- 
porosis circumscripta and Paget’s disease are 
not merely related diseases, but that osteo- 
porosis circumscripta is a rarely occurring 
typical manifestation of osteitis deformans. 

H. A. Jarre, M.D, 


RADIUM 

The Use of Radium in the Treatment of 
Rectal Carcinoma. J. P. Lockhart-Mum- 
mery. Brit. Med. Jour., Jan. 25, 1930, No. 
3603, p. 139. 

Radium may be used in three ways in the 
treatment of rectal carcinoma: (1) As an 
adjunct to excision, thereby enabling a less 
serious operation to be performed ; (2) in the 
.treatment of cases that are surgically inoper- 
ptole; (3) as a substitute for the operation of 
l^xcision. At the present day it is generally 
agreed by surgeons that the only justifiable 
treatment for even an early case of carcinoma 
of the rectum is complete removal of the 
rectum and surrounding tissues, with the 
establishment of a permanent colostom)' 
opening. With this method the proportion of 
cures (based on a five years’ survival) is now 
over 50 per cent. This operation, however, is 
a mutilating one, and the technic herein de- 
scribed, Avhereby, with the suitable use of ra- 
dium, the patient is saved a permanent colos- 
tomy, will, if the proportion of cures still re- 
mains high, I)e a great advance over present 
methods. 

(a) As an adjunct to excision : — The cases 
treated so far have been very earl}^ growths in 
the middle or lower part of the rectum on the 
posterior wall. The author’s technic is as fol- 
lows: (1) Removing coccyx and necessar\’- 
portion of sacrum and freeing rectum; (2) 
local removal of the growth, together with a 
half-inch margin of healthy tissue; (3) 
closure of rectal wound by transverse sutures 
and sewing of muscles back into place; (4) 
placing of radium needles in the mesorectum, 
along the line of lymphatic spread on each 


side of the rectum, and in the tissues in the 
immediate neighborhood; (5) closure of the 
back wound except for a small drain, the 
threads attached to the radium needles being 
left inside the wound; (6) drainage of the 
rectum by a large tube through the rectum; 
(7) at the end of a week, the re-opening of 
the wound and the removal of the needles, in 
.such a way that free drainage is provided. 
Cases thus treated have done well to date, 
function being perfectly restored and the bow- 
els acting in a normal manner. If the results 
in these cases are good as regards recurrence, 
which time alone will show, then we have a 
method in suitable cases which will enable a 
colostomy to be dispensed with, and a nor- 
mally functioning rectum to be left. 

{bj As a substitute for excision : — The re- 
sults of radium treatment at the present time 
do not~justify it being used in place of exci- 
sion in operable cases, but the best results that 
the writer has seen have been in cases of epi- 
thelioma of the anus in elderly persons. 

(c) In inoperable cases : — The technic is still 
in the experimental stage. Most of the cases 
treated have been in this category. The tend- 
ency has been towards smaller doses spread 
over a longer period of time, with the aim of 
decreasing the severity of the local reaction. 
It has also been found an advantage to in- 
crease the total dosage up to 6,000 mg.-hrs., 
and at the same time increase the screening. 
The author’s method of exposure is similar to 
that outlined under “(o),” the needles being 
placed roughly parallel to the lumen of the 
bowel to avoid perforation and unnecessary 
infection. If the growth is on the anterior 
wall of the rectum it is barraged from the 
front b}' exposing the rectum by an incision 
across the perineum. In all cases the abdomen 
has to be opened and needles, or preferably 
radon seeds, inserted into the upper part of 
the mesocolon and the areas on each side of 
it. All the early cases developed a plastic 
peritonitis due to the radium, which has to be 
drained. 

Tlie chief difficulties are gaining access to 
the growth, and sepsis. 

W. D. Mackenzie, M.D. 
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Radium Tclclhcrnpy: Note on the Appa- 
ratus at Present in Use at the Westminster 
Hospital with Four Grams of Radium. 
Francis Rock Carling. Brit. Med. Jour., 
Feb. 8. 1930, No. 360.S. p. 232. 

Tliis apparatus was designed to meet the 
problem of making the most elTeclive tliough 
economical use of the radium, ami at the .same 
time to afford proper protection of all per- 
sons, except those actually under treatment, 
from tile emanations. Tin* radium is used in 
a ‘‘Itoml)." being placed insifle a lead .shield in 
five containers. The apjiaratus is constructed 
.so that two patients may be treated .simulta- 
neously. one above and one below the lead 
.shield containing the radium, while in the hor- 
izontal plane, the average protection provid- 
ed amounts to some six inches of leatl. When 
not in use the radium containers arc with- 
drawn radially from the cylindrical hol- 
low center until they are buried in the lead 
mass. The separation into containers reduces 
the skin intensity and flattens the isodose 
lines, while only slightly reducing the dose at 
a depth. The dimensions of the “radiant 
beam” can be controlled by a system of cylin- 
drical lead plugs. The screenage, amounting 
to the equivalent of just over 1 mm. of plati- 
num, consists of monel metal, brass, alumi- 
num, and wood. 

W. D. ItlACKEXZIE, M.D. 


SKIN (GENERAL) 

Investigations Concerning the Heat Dis- 
tribution in the Skin Following Intense 
Exposure to Visible Light. Svend Lom- 
holt. Strahlentherapie, 1930, XXXV, 324. 

The author reports the results of his inves- 
tigations of the heat distribution in the skin 
following exposure to carbon arc light, fil- 
tered in such a manner that only radiation be- 
tween 5,700 A. and 9,000 A. were transmit- 
ted. The reflection, which was determined by 
direct calorimetr}', amounted to about 30 per 
cent. About 9.5 per cent is due to simple re- 
flection while the balance is due to dispersion. 
The absorption of dead skin and of living skin 
is of the ratio of 1.4:1 ; in other words, dead 
skin absorbs more than living skin. e 


of man. rabbits, ami rats showed nearly it 
tirnl behavior. 'J'he heal distribution in 
skin folhnving exposures uji to toleration ’ 
determined by means of small colorless tol 
Iherniometers which were embedded in .« 
folds. Behind the skin layers of 1.1, 1.4, ; 
5.0 mm. thickness, the teni|)eralure.s were 4 
40.0, and 37.7 degrees Centigrade, respccliv 
The heat conductivity of dead skin Avas foi 
to be niucii less than that of water. The 
sorption of blood in a layer of 0.3 mm, thi 
ness amounted to about 55 per cent. ' 
analysis of a piece of irradiated skin shov 
that the blood content amounted to onh- 
per cent of the total weight of the specim 
The author concludes from this that the r 
jor part of the light is not absorbed by 
blood, but by other components of the si 
From his observations, it seems improba 
that even the most intensive exposure to c 
bon arc light will increase the body tempe 
ture above that of the highest fever. 

E. A. PoHLE, M.D., Ph.D 


On the Dependence of Pigment Forn 
tion on the Wave Length of the Radiath 
Erich Uhlmann. Strahlentherapie, 19 
XXXV, 361. 

The author e.xposed human skin to nioi 
chromatic radiation, obtained by means ol 
quartz spectrograph. Pie could confirm 1 
work of Hausser and Vahle, and verified 1 
erjhhema maxima at 2,970 A., 3,030 A., a 
at 2,480 A., and 2,540 A. The relation I 
tween pigmentation and wave length was i 
so simple. There was a maximum at 2,480 
and 2,540 A., also at 3,130 A. and 3,1 
A. The latter two, however, were not so pi 
nounced and could be observed only in cert? 
cases. This observation also explains t 
well known difference in the pigmentati 
produced by the quartz mercury vapor lar 
and by the sun. 

E. A. PoHLE, M.D., Ph.D. 


SKIN (THERAPY) 

Roentgen Sterilization in Impetigo H( 
petiformis. O. Griitz. Strahlentherap 
1930, XXXV, SOI. 

The author relates the history of a worn 
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thirty-five years of age who developed a skin 
disease about one year after her first preg- 
nancy. The symptoms recurred and the dis- 
ease was diagnosed as impetigo herpetiformis. 
Symptomatic treatment improved the condi- 
tion, but, following the first menstruation after 
childbirth, a new and very severe recurrence 
appeared. Since the condition was always 
worse at the time of menstruation, a tempo- 
rary sterilization was carried out. This was 
followed by amenorrhea for a period of about 
six months, during which time the skin erup- 
tions did not reappear. The first menstrua- 
tion occurred after seven months and there 
was a prompt reappearance of the impetigo. 
The calcium in the blood was found to be d 
creased to about 50 per cent of the normal 
value, while the basal metabolic rate was in- 
creased to 131 per cent. The woman has de- 
cided to undergo permanent sterilization if the 
isease recurs again. The author then dis- 
usses the possible theorj^ for explaining this 
servation. 

E. A. PoHLE, M.D., Ph.D. 


Our Experience Concerning Dosage and 
Filtration in Roentgen Therapy of Skin Dis- 
eases. E. Galewsky jmd Karl Linser. 
Strahlentherapie, 1930, XXXV, 561. 

The authors recommend the use of small 
doses of lightly filtered roentgen ra 3 ’^s in the 
treatment of skin diseases. In psoriasis, ecze- 
ma of the lids and lips, and in pruritus ani, this 
is particularly essential. Not only are late re- 
actions very' improbable but the results are, in 
the writers’ experience, much better. 

E. A. PoHLE, M.D., Ph.D. 


Treatment of Skin Tuberculosis with 
Trypaflavin (Neutral Acriflavine) and the 
Quartz Mercury Vapor Lamp. W. Frieboes. 
Strahlentherapie, 1930, XXXV, 528. 

The author describes the treatment of tu- 
berculosis of the skin as practised in his clinic. 
He first applies 5 per cent p\'rogallol ointment 
and then exposes the lesions to the quartz 
mercuiy vapor lamp. Shorth* before the ex- 


posure, 5 c.c. to 10 c.c. of a 1 per cent tiypa- 
flavin solution is given intravenously. Up to 
thirty and forty injections were given in a sin- 
gle case without an}'- serious consequences. He 
believes that the cosmetic results are much 
better with this combined treatment. A diet 
low in sodium chloride is also recommended. 

E. A. PoHLE, M.D., Ph.D. 


X-ray Treatment of the Commoner Mi- 
crobic Diseases of the Skin. J. B. Higgins. 
Brit. Med. Jour., Dec. 21, 1929, No. 5598, p. 
1152. 

There are many explanations as to the bio- 
logical changes produced in the individual skin 
cells exposed to X-ray. Among these the 
foremost are the theories of Hertwig, Pack- 
ard, Holzknecht and Caspar!. The fact re- 
mains, however, that small doses of X-ray 
have a decidedly stimulating effect on certain 
skin diseases, and at the present day X-ray 
ranks as one of the most reliable factors in 
their treatment. The greater sensitivity of 
diseased cells, which is always present, per- 
mits the administration of an effective dose, 
but, in the presence of hyperemia accompany- 
ing the pathological condition, we have the 
added factor of a skin which has become defi- 
nitely h}q)ersensitive, thus cutting down the 
margin of safety between stimulation of the 
affected cells and injuiy'^ to the surrounding 
h}q>eremic skin. The apparatus used at the 
Manchester Skin Hospital consists of a 16- 
inch coil. The rays are emitted from a Cool- 
idge tube and are of a quality produced by a 
kilovoltage of 120 and a milliamperage of 3j4, 
i.e., soft and medium rays at an equivalent 
spark gap of 6j4 inches. Under these condi- 
tions an ery'thema dose (Sabouraud pastille) 
can be produced in approximately two min- 
utes at an anticathode distance of 8 inches. 

Acne vulgaris (including acne indurate). 
Dosage consists of a preliminary^ course of 
three or four half skin doses, unfiltered, and 
administered with inteix’als of seven days be- 
tween doses. Following this a similar course 
is given, but a filter of 0.5 mm. of aluminum is 
used. An average of five to six skin doses in 
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wch is rc(]nin'<l lo prndiirc :i ciin'. It 
wmild ni>i>c.ir (hat lltt- ciuativc rfiVcis of X- 
niy.s on acnr <hpcn<l nm si> mmh on (In- do- 
j^rcc <i( fihralion, or (piality of tlu' rays cm- 
plovfd, as on the total ipiantity of l!>c lattor 
whicl) arc alisoihcd Ity tho skin. The actual 
amount of ahsorpiirtn required to produce a 
cure depend.^ on; (o') the type *if skin («) he 
(rea(e<j; (/») the interval helween the treat- 
ments. The shorter the interval heUveen 
irraltnenis. the i:rcater the cumulative efi'ecls 
of the rays. Most cases can he cured in ap- 
proximately seven or ciftht weeks, with no ill 
effects. Any inhihilory effecl on the fsrowth 
<if the hacilhis which mij^ht occur may he rc- 
jiarded as ne.ulipihle. 

Svt'i'sis x'ulonns or sycosis pyo(jcinca; Here 
hvperemia is almost invariahly associated, so 
one is dealint: with a hypersensitive skin. Cer- 
tain general principles must he ohserved if one 
is to avoid disaster. First, an acutely inflamed 
skin should on no account be treated by X-ray 
until some successful effort has been made by 
other means to reduce the hyperemia. 

Three methods of treatment are opeti to the 
radiologist: (1) Epilation of the beard; (2) 
stimulation of the affected cells; (3) a com- 
bination of these methods. In very liypere- 
mic cases it is best to administer small stimu- 
lating doses (one-third skin dose at weekly in- 
tervals). The greatest success from the radio- 
logical standpoint is obtained in those cases 
which show practically no liyperemia. The 
dosage mav be carried to tlie point of epila- 
tion, which appears to be the ideal method of 
treatment. It has been the author’s experi- 
ence that, while the mild stimulation of tlie 
infected beard produces marked impiovement 
in most cases, a complete cure cannot be hoped 
for through the medium of X-rays alone as 
long as infected hairs remain. Sycosis is 
treated, except in a few cases, without the 
use of filters. It would be reasonable to as- 
sume that the use of a thin filter would allow 
the administration of rather larger dosage, 
but too heavy filtering is liable to result m 
unpleasant consequences, such as temporary 
paralysis and swelling of the salivary glands. 
The method of treatment by super-soft rays 
(G. Bucky and J. J. Eller) which gives good 


rc.'.ull.s in syco.sis, parmiychia, and carbuncles, 
is as yet in its infancy, 

W. D. ItlACKtCKZIK, M.D. 


Dcrmatoscopic Findings in Normal Skin 
Following Application of the Water-cooled 
Quartz Mercury Vapor Lamp under Com- 
pression. Max Popper. Strahlentherapie, 
1930, XXXV, 539. 

The author studied changes in the skin fol- 
lowing exposure to the water-cooled type of 
quartz mercury vapor lamp and to tlie Finsen 
lamp, with the dermatoscope. lie found that 
the reactions to the lights were veiy similar 
in many respects. However, the quartz mer- 
cur}' vapor lamp had a more superficial effect, 
with injuries to the epidermis, while, follow- 
ing the Finsen treatment, a direct effect of the 
radiation on the epidermis and on the cutis 
could be observed. The reactions in the cutis 
appeared to be increased following the expo- 
sure to the Finsen light; in cases of irradia- 
tion with a quartz mercuiy^ vapor lamp, they 
appeared to a much lesser degree and only aft- 
er tlie inflammator}' reaction had subsided. 

E. A. PoHLE, M.D., Ph.D. 


THE SKULL 

Encephalographic Visualization of the 
Cistemas at the Base of the Skull and Their 
Diagnostic Evaluation. K. Goe'tte. Fort- 
schr. a. d. Geb. d. Rontgenstr., January, 
1930, XLI, 1. 

Exact knowledge of the subarachnoid 
spaces at the base of the brain is of consid- 
erable diagnostic importance, because patho- 
logic changes can be utilized for the localiza- 
tion of cerebral changes, especially in the pos- 
terior fossa. To study these spaces, human 
brains were injected or painted with contrast 
media, and, subsequently, roentgenograms 
made which were compared with encephalo- 
grams. The longitudinal fissures to both sides 
of the falx, the sulcus corporis callosi and 
cinguli, the cisternee ambiens, interpeduncu- 
laris and the Sylvian fissure, are fairly well 
known. Particular attention in these studies 
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was paid to- the so-called choreoid fissure, 
which is a space located between the posterior 
pole of the thalamus, especially the pulvinar, 
and the adjacent portion of the posterior and 
temporal lobes next to the fornix. This space 
continues upward into the velum triangulare; 
while it is usually short and well closed off 
by fusion of both leaves of the pia-arachnoid, 
occasionally it may be found extending far 
underneath the corpus callosum. Photographs 
of several injected specimens and encephalo- 
grams, some of them purposely obtained with 
slight cranial tilting, illustrate the exact loca- 
tion of this fissure and its relation to the other 
basilar cisternse. Two cases are recorded 
In which the exact study of these fissures led 
to correct diagnoses, one in which a walnut- 
sized glioma in the left temporal lobe, poste- 
rior portion, was localized; a second one in 
which hemorrhage into the internal capsule 
was diagnosed. 

H. A. Jarre, M.D. 


Stereo-projection of the Skull. Werner 
Teschendorf, Fortschr. a. d. Geb, d. Ront- 
genstr,, January, 1930, XLI, 17. 

Optimal roentgen stereoscopy requires spe- 
cial projections different from the standard 
projections commonly in use. Oblique pro- 
jections are especially advantageous because 
the stereoscopic image will appear the more 
plastic, the more lines are combined to the 
visual impression of planes. When the axis 
of the radiating beam and its incidence upon 
the object is marked, any projection of the 
cranial structures may be characterized. The 
author is using a cap which contains three 
tapes equipped with opaque markers, placed 
at one centimeter distance. One of these 
tapes surrounds the base of the skull; a sec- 
ond one is placed along the sagittal suture, 
and a third one across the calvarium from one 
auricular meatu.s to the other. A chart added 
to this paper shows a number of oblique or 
semi-oblique positions, employed for advan- 
tageous stereoscopic visualization of such 
structures as the optical canal, the sella turcica, 
the mastoid process and auricular meatus, the 
petrous portion of the temporal bone (this 


latter in three different projections), the base 
of the skull, including the foramen magnum, 
the occipital condyles and the foramina trans- 
versalia, the maxillarj'^ antrum, and the frontal 
and sphenoid sinuses. A number of stereo- 
scopic roentgenograms which may be viewed 
with a small hand-stereoscope, illustrate the 
advantages of this method. 

H. A. Jarre, M.D. 


Roentgen Rays and So-called Hemato- 
encephalic Barrier. B. Mogilnitzki and L. 
Podljaschuk. Fortschr. a. d. Geb. d. Ront- 
genstr., January, 1930, XLI, 66. 

The finest method of microscopical technic 
revealed no alteration in the nervous elements 
of the cerebro-spinal system upon roentgen ir- 
radiation. It was anticipated, however, that 
molecular pathologic changes might occur with 
a disturbance in the equilibrium of colloids. 
Changes due to irradiation could be found in 
the mesenchymal elements of the central ner- 
vous system (proliferation of vascular endo- 
thelium), but such changes were not constant 
and varied widely in degree with different in- 
dividuals. Using the methods of vital staining 
with trypan blue and iron, it was found that 
a single irradiation of the skull of rabbits and 
young dogs would change the usual reaction 
of the mesenchymal elements, and that the re- 
peated irradiation with moderate doses could 
produce physico-chemical changes besides 
morphologic patholog}c These changes are 
irregularly distributed throughout the cere- 
brum. It was concluded that the so-called 
hemato-encephalic barrier is morphologically 
represented by the cerebral blood vessels, capil- 
laries, and also by the mesoglia. 

H. A. Jarre, M.D. 


THE SPINE (DIAGNOSIS) 

The Calcification of Intervertebral Disks 
and its Clinical Significance. Th. Rbvekamp. 
Rontgenpraxis, Feb. 15, 1930, II, 186. 

The author describes the clinical and roent- 
genological findings of calcified intervertebiai 
disks. Definite pain over the affected area, ra- 



tiiatiiti: tnwnnls the It*),:*.. <IiV(t’a>.r(I innlility, 
itic liisinry iH'inir one in iotn; .•'landinji^. inal;e 
lliic syinploni-eomples a laslier di jiniie one. 
Tiie eliulofiy is niuctSain and thnapculie 
ine.ans are usually of ni> avail. 

H. W. lliTKi:. M.l). 

A CHncnl Report of Nineteen Cases of 
Fractured Transverse Processes Producing 
Symptoms Simulating those Referable to 
tlic Kidneys. I. S. Trostlcr. III. Med. Jour., 
March, 1930, LVII, 192. 

In the word.s of the author: “I'raelurcs of 
the liTinsver.^e proee.sse.s of the luinhar verte- 
hra* are not rare, hut a serie.s of nineteen cases 
which gave .symptotns referable to the kid- 
uey.s, none of which showed shadows which 
might he diagno.sed as kidney stones, seems to 
me to he of sufiicient interest to present at this 
time." 

Of these cases thirteen were in men and .six 
in women, and all hut three gave a definite 
history of severe trauma in the lumbar re- 
gion, from three to twenty-five years previ- 
ously. The exceptions were recent injuries. 
Five of the cases were operated upon, the in- 
jured process and its periosteum removed, 
with complete relief of .symptoms referable to 
the kidnet’S. 

C. H. Di-AVitt, M.D. 


Head Sling Traction Technic in Cervical 
Spine Roentgenography. Philip Lewin. 
Am. Jour. Surg., February, 1930, VIII, 434. 

The author .shows a metliod of e.xamining 
the cervical spine in certain cases, such as tor- 
ticollis. The e.xamination is made in such a 
manner that considcralde extension is accom- 
plished hy traction on the head. This pro- 
duces some separation of the ceiwical verte- 
brae, with an increased delineation of these 
hones. 

Howard P. Doub, M.D. 


Correction of Compressed Fractures of 
the Vertebras. John Dunlop and Carl H. 
Parker. Jour. Am. Med. Assn., Jan. 11, 1930, 
XCIV, 89. 

Compression fractuies <j 1‘ tlie vertehiw aie 
discussed. The frcciuencv of compression 


fracture,', in accidonl.s to workmen makes this 
injury of gnat importance to indu.strial .sur- 
geons. Roentgenogram.s are made to check 
the measurements of the contour of the bodies 
before and after reduction. In the authors' 
seric.s the best reductions were accompli.shcd 
when the injury was below the ninth dorsal 
vertebra. 

The report and the di.scussion present a very 
interesting review of this subject. 

C. C. .St;Tiii.:i{i.AXD, M.B. (Tor.) 


Dislocations of the Cervical Vertebrae: 
Report of Thirty Cases. Mitchell Langwor- 
thy. Jour. Am. Med. Assn., Jan. 11, 1930, 
XCIV, 86. 

Dislocations of the cervical vertebra; are 
rcviewctl by Langwortby. .Seventeen cases of 
bilateral and thirteen of unilateral dislocation 
arc reported. These were treated with excel- 
lent results by the reduction manipulation of 
Walton. 

C. G. Sutherland, M.B. (Tor.) 


THE THYROID (THERAPY) 

Concerning the Relationship between Fi- 
broids of the Uterus and the Thyroid Gland. 
Frederick Howard Falls. Calif, and West- 
ern Med., November, 1929, XXXI, 305. 

In a thousand women with fibroids of the 
uterus, there was no evidence that goiter was 
caused by the fibroids. Fibroids complicated 
by adnexal pathology and degenerative 
changes w'ere not associated with a higher 
incidence of thyroid disease than other cases. 
The basal metabolic rate in a series of thirty- 
five cases, while higher than normal in the 
majority of cases, was not sufficiently so to be 
of special significance. In a series of one 
hundred thyrotoxic patients, there was no 
evidence of an abnormal incidence of fibroids 
as judged by the symptoms, vaginal findings, 
and history of operation for fibroids. ‘ Only 
2 per cent of these cases had demonstrable 
fibroids. Fibroids and hyperthyroidism may 
occur in the same individual. The treatment 
of the thyroid should always precede that of 
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the fibroid unless the latter is an emergency, as 
twisted, infected, necrotic, or severely bleeding 
fibroid, and if emergency operation is neces- 
sary, adrenalin as a stimulant for shock should 
be avoided. Rest, Lugol’s solution, and 
lobectomy may be necessary before attempt- 
ing the necessary gjmecological operation. 
Palliative management of the fibroid by ra- 
dium, X-ray, ergot, and pituitrin, with blood 
transfusion in suitable cases, often give good 
results while the thyrotoxicosis is being 
brought under control. All patients with 
fibroids giving suggestive history or symptoms 
of thyroid disease should have a careful ex- 
amination, including basal metabolic rate, to 
determine the presence and degree of thyro- 
toxicosis. 

Francis B. Sheldon, M.D. 


TUMORS (DIAGNOSIS) 

The Roentgen Diagnosis of Lipomas and 
its Practical Significance. Adib Chasin. 
Rdntgenpraxis, March 15, 1930, II, 282. 

Fat tissue absorbs roentgen rays to a lesser 
degree than any other soft tissue of the body, 
which makes it possible to demonstrate 
lipomas, especially in the extremities. Differ- 
entiation from other soft tissue tumors is fairly 
easy, and only a projection of the lipoma into 
the bone shadow may make it impossible to 
demonstrate it. A tumor shadow having about 
the same density as the surrounding muscle 
must be considered as of non-fatty nature. 

H. W. Hefke, M.D. 


Differential Points in the Diagnosis of 
Lung Tumors. Robert Gantenberg. Ront- 
genpraxis, March 15, 1930, II, 241. 

A series of interesting intrathoracic tumors 
is reported by the author, consisting of pri- 
mar}’ and secondary carcinomas of lung and 
pleura, and mediastinal tumors. One must 
not expect to make a definite diagnosis from a 
roentgen examination alone in many of these 
cases. Repeated examinations and observa- 
tions of the clinical course of the disease were 
sometimes necessary' to achieve it. In order 


to avoid mistakes one should always remember 
that tuberculosis in the form of the “early in- 
filtration” may sometimes present itself as a 
round, well circumscribed shadow, especially 
in the subclavicular region. The clinical find- 
ings are of great importance in tumors of the 
mediastinum, particularly in Hodgkin’s disease, 
which may show many different pictures. Flu- 
oroscopy in the oblique and lateral positions 
should not be omitted; the situation of the 
tumor may be of great importance for the 
differentia] diagnosis. 

H. W. Hefke, M.D. 


An Outline of the Diagnosis of Spinal 
Cord Tumors. Kenneth G. McKenzie. Can. 
Med. Assn. Jour., December, 1929, XXI, 696. 

The author enumerates the various steps to 
be taken in the diagnosis of spinal cord tumors, 
vh., examination for changes in sensation; 
examination for muscle weakness, atrophy of 
muscles and changes in the reflexes ; examina- 
tion for disturbances in the function of the 
bladder or rectum, and examination of the 
spinal fluid. The last named makes for earlier 
and more exact diagnosis. Details of the ex- 
amination are the test for globulin, the cell 
count, and the Wassermann reaction test. 

As a tumor of the cord tends to block the 
cerebrospinal fluid pathway about the cord, a 
number of tests, all associated with spinal 
puncture, have been devised to locate the site 
of blockade. The Queckenstedt test makes 
use of difference of pressure of the cerebro- 
spinal fluid, as indicated by the manometer, 
when the jugular veins are manually com- 
pressed. If there is a block in the cerebro- 
spinal fluid pathway, the pressure will not 
change ; if there is no block, the pressure will 
rise as the jugulars are compressed. If, how- 
ever, the block is only partial, this test is very 
difficult to interpret. The Ayer test is then 
employed. This consists in a double puncture, 
one above the site of the lesion and one below. 
If there is even a partial block, the difference 
between the rise and fall of the cerebrospinal 
fluid in the two manometers is very striking. 

If, by means of the Queckenstedt or the 
Ayer test, it has been established that a block 
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('Ni.vts. I>til llir silo (if iho hlmlv lias not hocn 
(loloi'iniiutl with siiHioiont accuracy, then-— and 
only then - is lipiotlol iuioctioii oinployod. One 
ciiliic ccniiiiiotor is injected into the cistornn 
ma.qna. and lluoroscopic and radinj,'raphie; ox- 
aminations made in the upriidil position. If 
there is coinplcto ohstruction. operation .shotdd 
Ik' perfonned within forty-ci,i,'hl hours, heforc 
the lipiodo! heconio.s encysted hy an innainma- 
tory reaction. After tin- tumor has lieen re- 
moved. tile head of the iiatient’s bed is kept 
raised for a week, to make sure that the 
lipiodol finds its way to the liottom of the 
lumlvir sac. wliere it becomes encysted and 
apparently i,>ives rise to no trouble. 

L. J. Caktkk, M. D. 


TUMORS (THERAPY) 

Clinic on Malignant Diseases. Presented 
by the Staff of the Memorial Hospital, New 
York City, Sept. 19, 1929. Am. Jour. 
Surg., January, 1930, VIII, 122. 

(This is the report of a clinic, showing tlie 
types of disease treated and the methods 
used.) 

Giaui-ccII Tumors of Bone: JVitli Special 
Reference io Treatment Technic. R. E. Hcr- 
endeen. — The autlinr reports tlirce cases of 
giant-cell tumors, all treated witli X-ray 
thcrapj’, and all siiowing a veiy satisfactory^ 
result. The third case demonstrated tlie de- 
velopment of tumors, similar to the primary 
one, at various parts of tlie body, but all these 
responded satisfactorily to radiation therapyo 
Types and Treatment of Bone Safcoma. 
William B. Co/cy.— Tliis author discusses the 
osteogenic and endothelial myeloma of bone. 
The osteogenic type, associated with consider- 
able new bone formation, lias been found both 
extremely^ radioresistant and also rarely cur- 
able by amputation ,\ni])iitation followed by 
prophydactic treatment uith mixed toxins of 
ery^sipelas and Bacillus pr<'diai»^us- has. m the 
writer’s hands, given far better lesults In 
forty cases of osteogenic sar. oina. including 
the endothelioma typr. hut excluding the giant 
cell, the end-resuits showed SO per cent of 


the patii'iil.s to be alive in from five to twenty- 
live yea r.s, lie does not believe that radiation 
therapy, alone or followed later by amputation, 
is as .satisfactory as carlv amiiutation alone. 
In the endothelioma type of bone sarcoma, 
radiation therapy and toxin therapy should 
be employed, and an attempt made to save 
the limb. 

In Coley ’.s ojiinion, the present method of 
choice in the. treatment of giant-cell sarcoma 
of the long bones is a very' extensive curet- 
tage, swabbing out of the cavity' with zinc 
chloride or pure carbolic acid, followed by a 
two or three month period of toxin treatment. 
Me admits, however, that most of these cases 
can be treated satisfactorily' by' radiation tlier- 
apy, but states that one out of four cases are 
found to be malignant. 

The Malignant Granulomas. Lloyd F. 
Graver. — In this paper the author presents 
Hodgkin’s disease, ly'mphosarcoma, and thymo- 
ma. He believes that occasionally the tumors 
which are apt to show the most radioresist- 
ance, present clinical evidence of considerable 
venous stasis, and the supraclavicular lymph 
nodes arc apt to be veiy hard, stridor being 
present. On the other hand, those cases of 
thymoma which have shown penetration of the 
chest wall have been found to be rather radio- 
sensitive. In the treatment of these deep- 
seated intrathoracic tumors, a moderately high 
voltage X-ray therapy' — from 175 to 185 K.V. 
— is administered. 

Neoplasms of the Vulva. William P. 
Hcaly. — In the three cases which he reports, 
the neoplasm developed on a pre-existing skin 
lesion. All of the cases had leukoderma, with 
thickening of the skin locally. Practically all 
tumors in this area are histologically of the 
adult, fully developed squamous variety' of 
cancer, and, therefore, are relatively radiore- 
sistant. As the inguinal glands are practically 
alway'S involved, both groins should also be 
irradiated. Following this treatment Healy 
favors vulvectomy', with dissection of one or 
both groins. He also follows this with heavy 
radiation therapy. 

Malignant Growths of the External Geni- 
talia. Benjamin S. Barringer. — In carcinoma 
of the bladder, the treatment at the Memorial 
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Hospital for the past fifteen years has been 
by means of radium implantation into the 
growth. No matter how accessible the growth 
for operative removal, this latter has never 
been attempted. In the majority of cases im- 
plantation is made under direct vision through 
the open bladder. The operative mortality of 
radium implantation in a cystotomy wound has 
been between 3 and 4 per cent. With this 
treatment they have been able to cure cases 
which were beyond operation, and the per- 
centage of control in both papillary and in- 
filtrated carcinoma is better than that shown 
by operative statistics. In prostatic carcinoma, 
deep X-ray therapy is given through five por- 
tals of entr}'-, and, in addition, where the 
growth is small and confined to the prostate, 
gold radium seeds are implanted through the 
perineum into the carcinoma. The problem 
of residual urine is dealt with by a minor op- 
eration, namely, punching out the obstructive 
portion of the prostate through the urethra. 

Rectal Cancer: Principles and Methods of 
Treatment at the Memorial Hospital. George 
E. Binkley. — A routine method of treatment 
is not employed, due to the varying factors 
which must be taken into consideration, name- 
ly, the condition of the patient, the stage of 
the disease, the location of the tumor, the de- 
gree of malignancy of the cells, and the degree 
of radiosensitivity of the cancer cells. Ra- 
diation therapy forms the basis of treatment, 
but colostomy and radical surgical excision are 
supplemented in all cases in which surgical 
interference offers an additional advantage. 
The types of radiation therapy now employed 
consist of external applications of radium and 
high voltage roentgen rays and interstitial ap- 
plications of gold filtered emanation seeds. 

Cancer of the Breast Treated Exclusively 
by Radiation Therapy. Burton J. Lee . — ^The 
treatment of cancer of the breast is often 
more difficult than that of cancer in other re- 
gions of the body, because of the widespread 
lymphatic system here encountered. Because 
of the disappointing results from the radical 
operation, the attempt has been made to con- 
trol cancer of the breast in certain cases by 
irradiation alone. Several cases are presented, 
showing results and method of treatment. 


Two of the cases are recent, but show evi- 
dence of regression of the growth. The third 
patient, after eight and one-half years, shows 
no evidence of carcinoma remaining in the 
breast. The pathological report in 1920 was 
carcinoma simplex. 

Fixed Pre-calculated Irradiation Dosage of 
Intra-oral Epidermoid Carcinoma. Douglas 
Quick and G. Failla. — The writers have made 
a detailed study of tissue doses received by tu- 
mor masses in successfully irradiated cases of 
intra-oral caixinoma. This has led them to 
believe that the lethal dose of the average in- 
tra-oral squamous carcinoma lies between sev- 
en and ten skin erythema doses, if delivered 
within a period of about ten to twenty days. 
From this experience in suitable cases, they 
have delivered to the tumor masses a pre-de- 
termined dose, and present three cases to show 
the results of this procedure. 

Some Types of Radioresistant Tumors, 
with Results of Treatment. James Ewing . — 
The author presents several cases to empha- 
size the following points ; ( 1 ) That the fac- 
tors entering into radioresistance are varied; 
(2) that each tumor must be analyzed by it- 
self in accordance with its known structure 
and cimical behavior; (3) that the results to be 
attained by radiotherapy in these tumors must 
be considered in the light of all the factors. 
Growth-restraint is generally all that should 
be attempted. He presents two cases of malig- 
nant bone tumors, the patients being alive about 
eight years after treatment by radiation ther- 
apy, followed several years later by amputa- 
tion. One case of giant-cell tumor containing 
bone aneurysm was given radiation therapy and 
was later amputated, because of the aneurysm. 
In this case the radioresistance is apparent, 
not real. Two cases of neurogenic sarcoma 
were treated and were shown to be highly ra- 
dioresistant. A case of liposarcoma of the 
capsule of the knee joint was also treated, but 
was found to be very radioresistant. In other 
cases, this type of sarcoma has responded to 
radiation. The last case was one of diffuse 
endothelioma of the upper end of the tibia. 
This was treated with radium packs, but three 
years later there was a recurrence of the 
growth and amputation was done. The sec- 
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Pseudomucinous Cystadenoma : Analysis 
of Thirt)'^ Cases in which the Cysts were not 
Ruptured before Operation. James C. Mas- 
son and Robert Hamrick. Surg., Gyncc. and 
Obst., April. 1930. L. 752. 

in.'^tolnyical classilication and a review nf 
the frequency of the.‘;e le.sinns, as reported by 
various aulhor.s. are given. An analysis of .30 
unseleclefl cases of surgical removal, unrup- 
tured before operation, i.s presented. The aver- 
age age is d8.4 years, witli range from 24 to 
71 years, the greatest number (11) being in 
the sixth decade of life. Fight cases were 
malignant as determined by microscopic exam- 
ination, with the average age of these eases 
being 5.3 years. 

Symptoms given are : Gradual onset and pro- 
gressive enlargement of abdomen, increase of 
intra-abdominal pressure, sensation of bearing 
down, urinary frequency, and dysuria. The 
average duration of symptoms was 20.2 
months. In seven of the cases reported as 
malignant, the average duration of symptoms 
was 7.7 months. Cysts varied in size from 6 
mm. to a mass larger than a normal pregnant 
uterus with an average from 15 to 30 cm. in 
diameter. The right and left sides were in- 
volved about equally in frequency when uni- 
lateral involvement was noted. Invasion was 
bilateral in 22.2 per cent of the benign cases, 
and 28 per cent of the malignant cases. No 
post-operative deaths. 

One case (benign) had pre-operative roent- 
gen-ray treatment before coming to the clinic. 
Five of the patients with malignant pseudo- 
mucinous cystadenomata had roentgen-ray and 
radium treatment post-operatively. A report 
of 18 of the 22 cases with a benign lesion is 
given, and of the eight which had malignant 
lesions. Of the latter group, two are dead ; 
one 2 years 4 months after operation, and the 
other 3 years 7 months after operation. The 


KiCN'r i.iticuatur].: 

la.sl case had no po.sl-oj)erative radiation treat- 
inenl and flied ai)|)arently from recurrence. 
bivi‘ of the other’s have no reason to believe 
the pathological condition lias I’ccuiTcd. The 
.luthois state that the li’eatment is surgical 
and '‘the use of roentgen ray and radium aft- 
er operation is advisable in those cases in 
which evidence of a malignant condition is 
found by rnicr-oscopic c.xamination.” There is 
no mention of the quality or quantity of the 
radiation which was used. 

D. S. Childs, M.D. 


URINARY TRACT 

Roentgenography of the Kidneys and 
Urinary Tract by Means of Intravenous In- 
jection of a New Contrast Medium— Uro- 
selectan. M. Swick. Klin. Wchnschr., Nov 
5, 1929, VIII, 2087. 

While investigating the excr-etion of selec- 
tan-neutial, which had been used therapeuti- 
cally in the tr'eatment of different coccus in- 
fections, it was discovered that excretion was 
more marked through the kidneys than through 
the bile. The first I’esults by intravenous in- 
jection of animals were only sufficiently satis- ’ 
factory to indicate the possibility of the 
method— whether or not the affinity for the 
kidney and the solubility of the substance 
could be improved. Oi'al administration in 
man was not successful. Continued investi- 
gation with the co-operation of the Chemical 
Institute finally evolved a substance which an- 
swered the requirements of safety, free solu- 
bility, and marked excretion by the kidneys. 

This has been named uroselectan. The iodine 
content of this drug is 42 per cent. It is 
well tolerated intravenously by mice and 
squirrels, and when injected intravenously in 
man, in proportionately much smaller amounts, 
yields very satisfactory pyelograms. The 
density of the roentgenogram depends directly 
on the condition of the kidney, as does also 
the time at which the best roentgenogram is 
obtained. The latter varies from one to two 
houi's in the presence of good kidney func- 
tion; to twenty-four or even thirty-two hours 
in poor function. When function is very ^ 
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poor, no shadow is obtained. Whether nor- 
mally or slowly excreted, the drug is not 
demonstrable in the blood after fifteen min- 
utes. What becomes of the substance when 
not excreted has not been determined. In the 
clinical tests there were no deleterious effects 
of consequence. Death nineteen hours after 
injection in a girl of ten years of age was 
shown to be due to the severe and a.dvanced 
nature of the pathologic conditions. The con- 
clusion is that uroselectan is remarkably well 
tolerated in all surgical kidney diseases. 

After intravenous administration, perform- 
ance of which is very simple, films are taken 
at intervals, depending upon the rapidity of 
excretion. Fluoroscopy was also employed. 

Reproductions of eight typical urograms are 
included. 

Edward Schons, M.D. 


Clinical Trial of Uroselectan. A. von 
Lichtenberg and M. Swick. Klin. Wchnschr., 
Nov. 5, 1929, VIII, 2089. 

This new substance promises extensive clin- 
ical applicability of intravenous urography, 
The_ method offers satisfactory urography in 
cases of sufficient kidnc}’- function, and in all 
cases a roentgenologic function test, as well 
as a new chemical function test. 

All cases examined with uroselectan were 
controlled by direct pyelography, and the re- 
sults compared. Of 84 cases examined, the 
results were checked operatively in 35 cases, 
and by autopsy in one case. The results with 
uroselectan were technically successful and the 
films serviceable for diagnosis. No shadow 
indicated always either absence of the kidney 
or marked impairment of kidney function. 
The shadow was thus absent in advanced kid- 


ne3'- tumor, pyonephrosis, severely infected ob- 
structed kidney; also in marked cardiac in- 
sufficiency. In all cases of marked or total ob- 
struction, if accompanied b^^ infection, the 
shadow was absent. In cases of hydrone- 
phrosis, ureteral stone, and high grade renal 
disease due to stone, excellent pyelograms 
were obtained. A very interesting case of 
closed tuberculous pyonephrosis showed cavi- 
ties in the upper half of the kidney. 

The method was used in nearly all forms 
of primary and secondary surgical kidney 
pathologjA In prostatic hypertrophy the dila- 
tation of the pelves and ureters was well 
shown. 

Professor von Lichtenberg is very enthusias- 
tic about the possibility of studying the func- 
tion of the ureters. 

In 61 out of 84 cases examined, fully suffi- 
cient information for the preliminary han- 
dling of the case was obtained, cystoscopy, 
ureteral catheterization, and pyelography being 
necessary in the remainder. In 75 cases in- 
formation as to function was sufficient to de- 
termine the operative indications. In all cases 
the examination of the patient was expedited 
and simplified, and in 70 per cent more radi- 
cal examination could be avoided. 

Indications for intravenous pyelography are 
given as follows; (1) cases where direct 
cystoscopy, ureteral catheterization, and pye- 
lography cannot be done because of anatomical, 
pathologic, or technical reasons; (2) cases of 
obstruction where direct injection can be done 
only to the point of obstruction; (3) where 
the ordinary method is risky. 

No contra-indications are at present men- 
tioned, but it is stated that so far the ureters 
are often better shown by the old method. 

Edward Schons, M.D. 


X-RAY TECHNICIAN with ten years’ experience 
desires an office position, preferably in the North- 
\Ycst. Address A-50, care Radiology. 
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AURORA 

Combination Fluoroscopic and Bucicy Radiograpfiic Table 

with 

Aurora Rail Mounted Counterbalanced Tube Stand 



X-RAY CORPORATIOI 



D esigned bj' E. S. Humphreys, the Aurora table which originated the 
combination of a tilt table with full fluoroscopic range and counter-balanced 
Bucky Diaphragm, operating substantially over its entire length, is giving highly 
satisfactory service in nearly two hundred leading hospitals and X-ray laboratories 
in the United States and foreign countries. Available in both motor driven and 
manually operated models. 

Write for illustrated catalog on this table, 
also, on other modern X-ray apparatus. 


AURORA X-RAY CORPORATION 


630 North Highland Avenue 


Aurora, Illinois 


Chicago Sales Office: 612 N. Michigan Ave. - - Telephone: Whitehall 6590 
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DETWEE]\ the x-ray 



Make your radiographs Patterson 

Intensifying Screens and feel confi- 
dent that the diagnosis Avill be aided 
by proper definition. Under the X-ray 
excitation Patterson Intensifying 
Screens emit actinic light that coincides 
^^^th the point of maximum sensitivity 
of the X-ray photographic emulsions. 

Speed is but one of the essential qual- 
ities possessed by all Patterson Inten- 
sifjdng Screens. Lack of grain, freedom 
from lag, clcansability — all of these 
qualities in an unvarying degree — 
combine to produce the delicate tissue 
detail ■which characterizes Patterson 
Intensifying Screens. 

THE PATTERSON SCREEN COMPANY 

Dept. R TOWANDA, PEXN., n.S.A. 


Patterson 




Screens 

INTENSIFYING FLUOROSCOPIC 

SCREEN SPECIALISTS FOR JI O R E THAN 16 YEARS 


Approved methods of mount in/; and 

cleanlngand directions forproperettre 
ofintensifyingandfuoroscopioscreims 

are presented in our booklet ‘lor 
Better Results from X-ray Screens. 
ITc Kill gladly send you a copy. 
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Wide jamiliarity xvith the jundamentals 
of an art or science inevitably brings 
greater recognition to the masters of it. 


w;: 


/HEN Bobby J ones 
makes a briJJiant explosion shot 
out of a trap and lands within 
three feet of the cup — that’s a 
thrill! But if you, yourself have 
never swung a club — and never 
landed in a trap — you might look 
on this stirring performance with a 
skeptic and indifferent eye. 


Only the physician who has be- 
come well acquainted with the ap- 
plication of X-Ray in diagnosis 
wn fully value the highly special- 
ized skill of the Roentgenologist. 
This acquaintance usually results 
from the possession and routine use 
of a good X-Ray Unit designed for 
office practice. 


/\ m E R I CAK ^X^T^AY n ORPORATIOK 

703 WEST LAKE STREET, CHICAGO, ILL. 


Manufacturers of major X-Ray equipmetit 



and diagnostic units. 


/ 
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NOTICE 


THE RADIOLOGICAL SOCIETY 


offers 


SLIGHTLY USED 

COOPER-HEWITT LAMP OUTFITS 

FOR 110 VOLT A.C. 
at the following prices 

20 Complete Lamps for $250.00 

12 Complete Lamps for 175.00 

6 Complete Lamps for 95.00 

3 Complete Lamps for 50.00 

1 Complete Lamp for 17.50 

24 Transformer Starter units (only) for 135.00 
Transformer Starter units (only) each 7.00 


Packing and Transportation from Chicago 
to be paid by purchaser. 

Draft for full amount to accompany order 


— Apply — 
Dr. Paul F. Titterington 


Custodian of Property 

212 Metropolitan Building 
Saint Louis 


Dr. I. S. Trostler 

Secretary-Treasurer 

812 Marshall Field Annex 
Chicago 
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me WAPPLER 


OUADROCONDEX 


Deep Therapy 
X-Ray Apparatus- 



Produces an er^^thema dose in 
much shorter time, and a far 
greater percentage depth dose^ ( 
than apparatus which delivers 
pulsating current. 

Is Unaffected by humidity, alti- 
ude and other unfavorable at- 
mospheric conditions. 

Generates constant potential high 
voltage current by means of 
condensers in conjunction with 
valve tube rectification. 


as checked by spectroscopic 
measurements. 

Causes no interference with radio 
broadcast reception. 

Operates in complete silence with- 
out sparks or noxious fumes. 

Mail the coupon now for Bulletin 110-A. 


Actually delivers true secondary 
Kilovoltages up to 200 K.V,. 


yyArri.£,K COMPANY 

incorporated 

GeneralO/ffcesanrfFacforjy-.LonglslandCitv N 1 

Show Rooms, 173 East 87th Street, New YoScit 



Wappler Electric Company, Inc., 

Long Island City, N. Y- 

Please send me Bulletin 110-A, containing detailed Inf 
ing the Wappler Quadrocondex Deep Therapy X-Ray regard- 

NAME 

ADDRESS 

• -- STATE. 
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BARIUM 



Industrial X-Ray 
Research Laboratories 

3974-76 Olive St. 

St. Louis, Mo. 


Write for a free Professional 
Sample and descriptive folder. 

You can buy l-X Barium from 
your regular X-Ray Supply 
Dealer. 


points of 
distinction 


1 It stays in suspension. 

2 It is palatable. 

3 Constipation is minimized. 

4 It gives better radiographs. 

5 It is easy to prepare. 


DIAGNOSTICA 

E 

TECNICA Di LABORATORIO 

RIVISTA MENSILE DI CIRCA 100 PAGINE 
RICCAMENTE ILLUSTRATE 

PRIMO PERIODICO DEL GENERE IN EUROPA 

EGUALMENTE PREZIOSO 
PER IL CLINICO PRATICO 

E PER LO 

STUDIOSO SPECIALIZZATO 
NUMERI DI SAGGIO GRATIS A RICHIESTA 

NAPOLI (170) 

PIAZZ.-\ S. DOMENICO MAGGIORE, 9 




RADIOLOGY 


SM 


IIitckX-IKayFioi 


IVITItATIi or 
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F rom deep wclls blasted tlirough solid rock comes'^the clear, 
cold water which Hows to the emulsion rooms of the Film 
Coating Department of the Buck X-Ograph Company. 

Emulsions must be washed in order to eliminate all soluble 
chemicals which remain after forming the Silver Bromide Salt. 

If the water used for this purpose carries with it any animal, 
vegetable, or injurious mineral matter, fogged films may be expected. 

It was the water from these wells 

that made Seed Dry Plates famous in 
i JH olden days, and these same wells 

now supply the water for washing 
SILVER BRAND x-ray emulsion, and 
X 7p7?^Y|H herein lies a most valuable adjunct to 

I iH clean, brilliant quality and freedom 

Holw H I JS Honi fog which the users of Buck 

R X-ray Film are enjoying today. 






8 


BUCK X-OGRAPH COMPANY 

ST. LOUIS, U.S.A. 
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Comparative Suspension Test 

Tlie (IcciJctlly superior qualities of 

BARIUM SULPHATE 

for X-Ray Diagnosis 

arc easily obscn’cd in the accompanying photograph. 7'hcse 
three suspensions all contain the same weight of Barium Sul- 
phate and water and stood for the same length of time. 



Sample Other Representative Brands 
(After Standing 10 Minutes; 

The physical requirements of the article are often overlooked. 
To give satisfactory shadows it must form a smooth homoge- 
neous suspension that will not quickly settle. 

Wri'fc to St. Louis for sample and further information. 


Mallinckrodt Chemical Works 

ST. LOUIS MONTREAL PHILADELPHIA NEW YORK 






new, simple method for 
X-Ray Visualization of the 
pathological condition of the 
Kidneys and Ureters by 
Intravenous Injection. 

OEJGINAL PACKAGE: Botdes of 40 gm. 

Order from your Dealer 

Literature fronij 

SCHEEING CORPORATION 

1 10 WILLIAM STREET. NEW YORK, N. Y. 


Schedule of Prices for Reprints of Articles 
Published in RADIOLOGY 



100 

200 

500 

1000 

Add'I 1000 

4 Pages 

$10.30 

$12.15 

$16.70 

$23.70 

$14.00 

8 “ 

19.45 

21.95 

29.45 

40.70 

22.50 

12 " 

25.45 

28.20 

36.45 

49.45 

26.00 

16 " 

30,20 

33,95 

45.20 

62.70 

35.00 

20 " 

38.50 

43.75 

59.50 

84.50 

50.00 

24 " 

46.50 

52.75 

71.50 

100,25 

57.50 

Cover Add'I 

6,75 

7.85 

11.15 

16.15 

10.00 

Envelopes Printed 

8}ixny2 

3.25 

4.15 

6.85 

10.85 

8,00 


The above prices are for reprints supplied in the page size of 
RADIOLOGY on the same quaHty of stock. If smaller or larger sizes 
are required, special prices must be obtained. Address 


J. R. BRUCE, Business Manager 
2420 University Avenue 

ST. PAUL MINNESOTA 
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The new STANDARD 

MOTOR DRIVEN TIMER 

Meets the Roentgenologist’s most exacting re- 
quirements for an accurate and reliable timer. 

Its range is from ^ to 25 Seconds, which 
fully covers the practical range of modern 
radiography. 



^17522 


The timing mechanism is driven by a constant 
speed electric motor which assures not only 
accuracy but long life. Repeated exposures of 
the same time interval may be made without 
resetting the timer, thus making it admirably 
adapted for stereoscopic work. 

(WRITE FOR BULLETIN) 

STANDARD X-RAY CO. 

1 932 N. BURLING ST. CHICAGO, ILL. 


Makers of 

“LIMITED CAPACITY SAFETY TRANSFORM ERS“ 




The Highest Standard o/MEC 



WORTHY 

of fhe Name 

Keleket 


The KELLEY-KOETT MFG. CO., 

Covington, Kentucky, U. S. A. 

"THE X-RAY CITY" 


Inc. 


A NEW AUTOMATIC 
TILTING TABLE 

(MOTOR DRIVEN) 

THE unmatchabie qualify of Kelefcef perform- 
* ance is exemplified by fhe incomparable con- 
sfrucfion and refinemenfs of design in fhe new 
Keletef Aufomafic Tilfing Table. 

The primary motives of utility and conven- 
ience have been enhanced by significant ad- 
vances in engineering thought, and develop- 
ment. The new Aufomafic Tilfing Table again 
confirms the Keleket tradition of constant prog- 
ress and achievement. 

The many exclusive Keleket features have 
presaged a new art in Tilting Table design. Its 
superior performance and extremely high de- 
gree of utility and convenience preclude all 
comparison. 

V/e especially invite those who carefully 
weigh their X-ray equipment investments and 
compare the offerings of different manufactur- 
ers with greater scrutiny than heretofore, to 
learn of the many improvements that contribute 
Greater performance, convenience, reliability, 
and safety to the art of Roentgenology. Com- 
plete descriptive literature now available. 
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Scctiou of t} pical Pickcr-eqitippcd Dark Room with insu- 
lated Tank Unit thermostatically controlled, Film Dryer, 
Loading Bench- Film nml Cassette Bins and Hanger Racks 


M uch of the tlorior’« time, thought and 
cnergj arc cNpended on the selection 
and installation of an X-Raj Machine, vhile 
the cquall) important items of Accessories for 
tiie Radiographic and Dark Rooms are fre- 
quentl> given scant .ittention. 

It is not an infrequent occurrence, as a result 
of .1 run of poor radiographs, for a Roentgeno- 
logist to spend a great deal of time and incur 
considerable expense in seeking defects in the 
equipment or films only to find eventually 
that the failure of some minor accessory was 
responsible. 

Tlie casual and indiscriminate purchases^ of 
accessories are responsible for many diffi- 
culties and much wasted effort, and conse- 
quently the selection of those items should 
be made only with the advice of one 


thoroughl> familiar with cverj- detail unusually 
manufaLture and function. KERA^ 

Picker Engineers have for fifteen erior results' 

an exhaustive study of radiograpli 

Room procedure and will be pie 

mil plans for lajout of Dark R 

with recommendations for tb^„, ^ 

accessories. fj 

The Picker X-Ra> Corpor J 

testing— in its own X-Rt'A^v^. tt 

series of all makes, ga jU 

turers tlie world over L JK 

the Roentgenologist tV^^ 
constructed and best ■•»«' jK 

It is only after these 
most critical exancB, . . Im 

lonfidenlly offerei If 

“PICKER GUAr'<^--lr>nc,v 


Vor Better Accessories . . . Consult the I 




KERAPHEN 

Q soluble, pleasant form of 
TelraiodoplUhalophcnon lor i 

oral Cbolecyfilograpliy ] 

Accepted as Standard by the Leading J 


tork 


^0 North Street 
buftalo 


PICKER X-RAY CORF. 




Behind this film 
There’s 50 Years 
of Photographic 
Leadership 




/ / 
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EASTMAN 
SAFETY CONTRAST 
FILM 



"OADIOGRAPHY is an exacting science upon the results of which often 
depend the lives of human beings. Thus dependability and uniformity 
in the recording medium — the basis of radiographic diagnosis — are of para- 
^unt importance. 

\|^hind Eastman X-ray Film is the fifty years of experience of a great in- 
S. \\ dustry built on the development of photo-sensl- 

\ \ t—— ■— tive materials. 

Eastman Dupli-Tized Safely X-ray Film, Con- 
irast, is today the accepted standard of radiolo- 
S‘sts the world over because it records with the 
degree of detail and contrast necessary'- to facili- 
tate the detection of the most minute pathologi- 
. cal conditions. 

4 


The constant scientific vigilance of Kodak Research 
Laboratories assures you of the same highly desira- 
ble qualities hi Safely {Cellulose Acetate) Films that 
have always characterized- Eastman Films xvilh Ni- 
trate base. Their recording qualities arc identical. 


Medical Division 


I me your new booklet, "X-rays in ^fedieme. 


The KELLEY-KOETT MFG. CO., 

Covington, Kentucky, U. S. A, 

"THE X-ray city" 
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For better Cholcci'stographic re- 
sults, KERAPHEN in powder form 
and KERASOL in capsule form are 
used by leading institutions of the 
world. 


( for Cholecystography) 

B ecause U has proved its ability to produce 
clearer, sharper radiographs, more KERA- 
PHEN is now being used than all other gall- 
bladder preparations. KERAPHEN has been 
accepted by the great majority of Roentgenolo- 
gists and institutions in this country and Europe. 

KERAPHEN is a peppermint-flavored, blueish 
gr.ay powder which turns into a creamy blueish 
white liipiid when mixed with a quarter-glass of 
u'atcr. It is very pleasatit to take and u’ill in 
j no way disturb the digestion or ereate the nau- 

sea and diarrhea that ordinarily result from 
plain Tetraiodophenolphthalein. KERAPHEN 
is compounded with scientific accuracy and is 
non-irritant to the gastric mucosa. 

The next time you encounter an unusually 
diflicult gall-bladder visualisation, try KERA- 
PHEN and be convinced of its superior results! 


T O eliminate the unsatisfactory results so often caused 
by the failure of patients to understand and follow 
their doctors’ instructions, this little book of directions 
has been published. Setting forth in nine different 
languages the proper course for the patient to follow in 
preparing himself for an oral Cholecystograpbic admin- 
istration, its directions may be grasped by even the most 
unintelligent foreign layman. Upon request we sbaU be 
glad to send you copies of these booklets, without charge. 






PICKER X-RAY CORPORATION 


739 Boylston Street 
BOSTON 


300 FOURTH AVE., NEW YORK 

5209 Euclid Avenue 

CLEVELAND 


40 North Street 








Heintz Peter 

Another Contribution To 

A Humanitarian Cause ... 
Eastman Diaphax Dupli-Tized X-ray Film 

S INCE the epoch-making discovery of x-rays by Roentgen, Eastman 
scientists have kept pace with every advance in radiography. Their 
latest contribution to the humanitarian cause . . . alleviation of suffering 
... is Diaphax Dupli-Ti2;ed X-ray Film. 


Diapltax Features 

Reduces present exposure time 

■ ■ 

Retains all desirable features of Contrast 
emulsion 

■ ■ 

Maybe viewed for interpretation before win- 
dow or illuminator 

. . 

Permits recording of pen or pencil notations 
on the film surface 

■ ■ 

Requires no change from standardized process- 
ing procedure 

■ m 

Supplied with Safety or Nitrate base 


Fifty years of photographic ex- 
perience assures unvarying, uni' 
formity in Diaphax X-ray Film. 
It combines greater sensitivity and 
new ease of viewing before an 
illuminator or a window with the 
features of Ecistman Contrast Film. 
Diaphax is Dupli-Ti2ed Film . . . 
the accepted radiographic recording 
medium the world over. 


Diaphax Film is supplied at no increase in price 


EASTMAN KODAK COMPANY 


Medical Division 


Rochester, N. V. 
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A Victor Shock 'Proof X-Ray Apparatus will do your 
radiography and fluoroscopy with 100% electrical safety— 
without worry about danger to yourself or your patient. 



of <3 KoJ^itflI intralLanon of the Victor Shock'ProofOC'Ray Unit, 
Model The arrou' pomti to the only electrical conneetjon to the 

flppararu5 proper Thj5 iniMlared coble brinf^s the lou’ voltage line cmt- 
rent to the so-<alled tube head, in u hich both the special 
and high tm5:on transformer are mywlatcd in oil and sealed. Thus, so 
far as eleefneal connections ere concerned, it is much the same as a 
ceMe ujeJ to conduct current to any other electrically operated eqwP' 
ment m the o^ce or laboratory. There arena high tvltage pans to en- 
danjjer the oj^ator, the patient or bystanders. 


is surprisinc to leam that a large number of 
suits filed or threatened are for injuries incurred 
in diagnostic work which arc not roentgen'ray re- 
actions but electrical shocks or bums sustained 
by patients or their friends coming in contact ss'ith 
wires or tubes during exposures. . . • 

‘‘Electrical injuries, sshich are so provocative of 
lawsuits, can bo diminished by fircouenr inspect 
tion, overhauling and rearrangement of apparatus 
or the installation of new equipment, by selecting 
more trustworthy technicians and imbuing them 
with the nccessiO' of eternal s-igilance and caution* 
and by active personal supers*ision of the work.” 
Ah;r^act from Editorial. ”The Eadioloeists* Liafcxlit? 
Insurance." in Ane-ican Journal of RoenfgenoIoCf 
end Radium Therapy, Vol XXIV, Wo t, July, 1930. 


T WO years ago, announcement 
of the first Victor Shock-Proof 
X-Ray Unit for medical diagnosis 
met with world-wide interest. It 
had long been considered the seem- 
ingly impossible. 

Judged by the success that it has 
since proved to be in the hands of 
users in all parts of the world, there 
is ever>' reason to believe that this 
type of x-ray apparatus is destined 
to become universal. 

If radiographic service, in its 
ever-increasing application in mod- 
em medicine, may be rendered 
satisfactorily with absolute safety 
against electrical shock, then logi- 
cally the profession will prefer tWs 
type of equipment, which relieves 
them of the risk and constant vigi- 
lance that open-type equipment 
involves. 

With Victor Shock-Proof X-Ray 
Apparatus you realize not only 
100% electrical safety, but at the 
same time a better diagnostic qual- 
ity in the routine radiograph. In 
fact, high quality work may be ob- 
tained more consistently and with a 
more simplified procedure than ever 
before possible with other types of 
x-ray apparatus. 

In your consideration of x-ray 
equipment a study of the possi- 
bilities with Victor Shock-Proof 
Apparatus is bound to prove of 
immediate interest. 

Caalog Xo. i3} has a ietaici dcscripnm 
and dbistrations of this latest developmm. 

Copj sent on retfuest, uiifioul obligation. 

general @ ELECTRIC 

X'RAY CORPORATION 

CUen..l^U.S.A. 

— 7or . ...i T v.cT.ri' V'a tj ..r 

Join lu in the General Electric pro- 
cram broadcast er ery Saturday et enme 
over a nationwide X. B. C. netu'ork. 
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PATHOLOGY OF RENAL TUMORS^ 

By ALLEX^ GRAHAM, M.D., Cleveland Clinic, Cleveland, Ohio 


T his paper is limited to a consideration 
of tumors of the kidne}' and perirenal 
region, jiarticular attention being given 
to tlie gross pathological features which may 
have an important bearing upon the inter- 
pretation of roentgenograms. The more 
frequent types of intra- and extra-renal 
neoplasms and lesions simulating neoplasms 
are discussed briefly, and points of interest 
in each group are noted. 

GENERAL CONSIDERATIONS 

Einbryological . — By reason of the em- 
bryological derivation of the kidney and the 
intimate anatomical relationship of the orig- 
inal anlage to the anlage of other important 
organs and structures in the immediate 
vicinity, it is not difficult to conceive of mis- 
placements and inclusions of tissues which 
are not ordinarily destined to be integral 
parts of the fully differentiated kidney. The 
anatomical possibility of such inclusions af- 
fords one explanation for the occurrence of 
intra-renal neoplasms, the structure of Avhich 
has little or no resemblance to the kidney 
substance. 

An alternative explanation for the oc- 
currence of heterotopic neoplasms in the 
kidney, which is also derived from embryo- 

^ iRead at the Fifteenth Annual Meeting of the Radiological 
ijociety oi North America, in Toronto. December 2 to 6. 1929. 


logical investigations, is based upon the fact 
that a mass of undifferentiated cells of com- 
mon origin have the capacity of differentiat- 
ing along diverse lines and of resulting in 
the establishment of organs and tissues so 
obviously different in structure and function 
that their primordial common ancestry is 
easily forgotten. Deviations from the line 
of normal differentiation or incomplete dif- 
ferentiation along the normal line may 
eventuate in the presence of two structurally 
different tissues of identical origin in the 
same organ. Granting this theoretical pos- 
sibility, it should not seem strange that the 
apparently ectopic tissue may become neo- 
plastic. 

Each of the foregoing conceptions of the 
genesis of neoplasms has the sanction of 
authority. Neither is accepted to the exclu- 
sion of the other. 

De-dijferentiation, Anaplasia, Metaplasia. 
— In the genesis of neoplasms increasing im- 
portance is attached to the possibility that 
adult tissue, under circumstances not too 
well understood, may revert to a more or 
less embryonal or undifferentiated state. 
The multiformity of renal neoplasms con- 
ceivably originating in such reverted tissue 
is limited primarily by the degree to which 
we are willing to admit that de-differentia- 
tion may proceed. If it be conceivable that 
a renal epithelial cell may revert to a cell 
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having the potentialities of its ultimate an- 
cestor, it would not be inconceivable that 
by a process of growth and re-differentia- 
tion it might develop the characteristics of 
an adrenal epithelial cell. Thus we have a 
third possible explanation of heterotopic 
neoplasms. 

In a restricted sense, metaplasia implies 
the transition of one type of tissue into an- 
other type. That such a process has to be 
considered in the kidney is evidenced by the 
fact that the mucosa of the renal pelvis, 
which under normal conditions is not of the 
squamous type and has no keratohyaline 
material, may be totally converted into a 
type of epithelium morphologically identical 
with skin. From this altered mucosa epi- 
dermoid neoplasms may develop. 

Statistical . — Renal neoplasms occur at all 
.ges:' more than 50 per cent of cases occur 
n the fourth and fifth decades. Experience 
las indicated the desirability of grouping 
he cases occurring in children separately 
horn those occurring in adults. The pre- 
iominating type of tumor differs in the two 
groups and there are also distinct differ- 
mces in the clinical course, operability, dis- 
semination, and response to roentgeno- 
therapy. These differences will be gwen 
further attention under the discussion of the 
carious types of tumor. 

About 70 per cent of the cases of renal 
tumor occur in males. Comparative sta- 
tistics concerning the incidence of the va- 
rious types of renal neoplasms is increasing- 
ly difficult to obtain from the numerous 
clinics where comparatively large numbers 
of these cases are treated. This is due 
chiefly to differences in the interpretation of 
the two most frequently encountered types 
of neoplasms, namely, hypernephroma and 
carcinoma. It is not surprising, therefore, 
that in one clinic about 80 per cent of all 
malignant renal neoplasms may be classified 
as hypernephromata, and in another clinic 
less than 30 per cent are so classified. It 


is highly improbable that the Grawitzian 
tumor is less prevalent to-day than it was 
twenty-five years ago. 

THE MORE FREQUENTLY ENCOUNTERED 
TYPES OF RENAL NEOPLASMS 

Hypernephroma . — The type of lesion de- 
scribed by Grawitz is the most frequently 
encountered, and, therefore, is the most im- 
portant neoplasm of the kidney. That it 
originates in adrenal cortical tissue, which 
is included in the kidney during its develop- 
mental period, has been disputed recently. 
Whatever may be the final judgment in the 
matter, segregation of this group of tumors 
seems amply justified by embryological, 
gross, microscopical, chemical, and clinical 
considerations. This type of tumor rarely 
occurs in children, but is the prevailing type 
of renal neoplasm of adult life, occurring in 
males more frequently than in females. It 
may be situated in any part of the kidney 
but is found more frequently in the upper 
pole. It is rarely bilateral. 

The lesions observed at operation or 
autopsy are rarely less than three centi- 
meters in diameter. Generali}'’ they are 
larger and may attain a diameter of from 
ten to fifteen centimeters. 

Many of the smaller lesions are partially 
or completely encapsulated. In such in- 
stances the ffimor increases by local growth 
without invasion of the surrounding renal 
tissue. The kidney parenchyma may be- 
come atrophic as the result of compression. 
Tumors of this sort may grow slowly and 
there are indications that they may be 
present for years without producing symp- 
toms. We have no means of knowing what 
percentage of hypernephromata has such a 
benign beginning, nor what percentage pur- 
sues a relatively benign course. Whether 
or not these hypernephromata are encap- 
sulated in their early stages, in the advanced 
stage they show an alarming tendency to 
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Fig. 1. Hypernephroma in lower pole of kidnej. Histologieal structure typical 


invade the capsule and the surrounding tis- 
sues and to behave in all respects as malig- 
nant neoplasms. 

The larger tumors, in many instances, 
show little or no evidence of encapsulation 
and may infiltrate one or the other pole of 
the kidney (Fig. 1), the mid-portion (Fig. 
2), or the entire kidney (Fig. 3). The 
dense, fibrous capsule of tlie kidhey inter- 
poses a fairly efficient barrier against in- 
vasion of the perirenal tissues, although in 
a number of cases the renal capsule is per- 
forated by the tumor growth. The renal 
pelvis likewise affords a modicum of re- 
straint, bv\t at times is perforated and the 
pelvic sac may be filled with tumor tissue. 

One of the most striking features of 
hypernephromata is their tendency to invade 
the branches of the renal vein. From the 
renal vein the tumor tissue may extend con- 
tinuously through the inferior A'^ena cava to 
the right side of the heart. This may occur 
with or without adherence of the tumor 
tissue to the walls of the vascular channels. 


On the other hand, the tumor thrombus may 
remain limited to the branches of the renal 
A’^ein or to the renal vein itself and a blood 
thrombus may extend to the inferior vena 
cava or the right heart. In either case, 
emboli may be set free and find lodgment 
in the lungs, the results being determined by 
the number, size, and location of the emboli. 
Tumor cells passing through the right side 
of the heart may also pass through the lung 
to the left heart, and thence to any part of 
the body. 

On gross examination, hypernephromata 
may appear as circumscribed, encapsulated, 
or diffusely infiltrating masses. They are 
usually soft, light yellow in color, and are 
frequently complicated by A'^arying degrees 
of diffuse hemorrhage and necrosis. On 
account of these qualities they can be recog- 
nized, in the majority of cases, from their 
gross appearance. In some cases the color 
is more white than yelloAV and the tumor is 
firmer in consistency than is usual, there- 
fore, in such cases gross diagnosis becomes 
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more difficult. The amount of fibrous tissue old hemorrhages, with deposition of blood 
in the tumor is also variable, particularly in pigment, proliferation of fibroblasts, and 
the infiltrating tumors. inflammatory infiltration. The amount of 

On microscopical examination, h}'’per- doubly refractile lipoid material, in the 
nephromata present extreme variations in tumor cells also varies greatly in different 



Fig. 2 Hypernephroma, dumb-bell shaped, in mid-portion of kidney. 
Histological structure typical. 


Structure. In almost all cases the usual 
alveolated arrangement of large, clear 
vesicular tumor cells with relatively small 
nuclei, the palisading of cells along a fine 
vascularized stroma or capillary network, 
the sharp outlines of the individual tumor 
cells, may be recognized in some portion of 
the tumor In the same tumor, however, 
there may be most extraordinarr'^ deviations 
from this typical histological picture. The 
tumor cells may be smaller, less vesicular, 
more spindle-shaped, and arranged in small, 
solid nests or long, solid cords, without 
definite palisading In other portions of 
the same tumor the tissue may have a 
pseudo-glandular (Fig 4) or pseudo- 
papillomatous arrangement. The picture 
may be complicated further by recent and 


tumors and in different portions of the same 
tumor. 

The present tendency to classify the 
Grawitz tumor as a carcinoma originating 
from renal epithelium may be attributed 
very largely to its tendency to deviate from 
its histological type, as indicated above. 

Carcinoma . — Second in order of fre- 
cjuency and importance among renal neo- 
plasms are the carcinomata, which may be 
considered under two groups: (a) those 
arising from tubular or glandular epithelium, 
and (&) those arising from the pelvic 
mucosa. 

(a) Probably the most important source 
of carcinomata in the substance of the kid- 
ney in adults is the adenoma, occurring with 
comparative frequency (Figs. 5 and 6), 
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Fig. 3. Hypernephroma involving the entire kidney. Renal vein filled with tumor tissue. Histologi- 
cal structure, in part, pscudoglandular and papilliferous. 



whicli is found in old sclerotic and fibrotic 
kidneys. 

Adenomata are not infrequently encoun- 
tered at autopsy as single or multiple lesions 
in one or both kidneys. They are generally 
small, white, circumscribed, non-encapsu- 
lated nodules not exceeding one centimeter 
in diameter. They are usually situated in 
the cortical portion of the organ and by 
their size and position give rise to no 
symptoms or deformity that can be recog- 
nized clinically. On microscopical examina- 
tion they appear as adenomatoid or adeno- 
papilliferous structures, apparently repre- 
senting a transition of the renal parenchy- 
ma, and they generall)' are related to areas 
of atrophy and fibrosis. When the lesions 
are of considerable size a more or less well 
defined capsule may develop. 

When the adenoma becomes malignant 
(carcinoma) fairly well circumscribed or 
diffusely infiltrating neoplasms of consider- 
able size may result. Clinical manifesta- 
tions (pain, hematuria, palpable tumor), 
anatomical alterations, and abnormalities 
noted in roentgenograms and pyelograms 
naturally depend upon the location, size, and 
rate of growth of the tumor, and whether or 
not the pelvis is secondarily involved. 


Evidences of malignancy are deviations 
from the simple epithelium of an adenoma 
(atypical cytology, mitotic figures, invasion 
of stroma), and gross or microscopic in- 
filtration of surrounding kidney tissue. 
Metastases from these tumors usually occur 
through the lymphatics. Dissemination 



Fig. 4. Hypernephroma with pscudoglandular 
structure. Section from tumor shown in Figure 2. 
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Fig 5 Section of a white non-encapsulated 
nodule (adenoma) 2 mm in diameter, in cortex of 
kidney, such as is a probable source of many car- 
nomata of the kidney in adults. (Figure 6 shows 
larger adenoma in the same kidney.) 

irough the blood stream (to lungs, bones, 
^tc.), which is such a striking feature of 
hypernephroma, is of rare occurrence in the 
type of carcinoma under discussion. In 
contrast to hypernephroma, however, which 
tends to remain localized in the kidney, 
carcinoma tends to invade surrounding 
structures. Hence the operative removal of 
a carcinoma may be more difficult and local 
recurrence more prone to follow than in 
the case of a hypernephroma. 

In well advanced cases a carcinoma may 
grow into the pehis, and at times it is dif- 
ficult to determine whether the primary^ site 
of the tumor was in the kidney or in the 
pelvis. When the tumor is primary in the 
kidney, it is more likely to be of a glandular 
type 

Carcinoma of the kidney in childhood is 
usually a different type and apparently has 
a different origin from carcinoma in adults. 
In children, the tumor is generally more 
undifferentiated or embryonal in type (Fig. 



Fig. 6 Gross section of kidney through an en- 
capsulated, yellow, cortical nodule, 1 cm in diam- 
eter. Macroscopically suggestive of adrenal cortical 
tissue or early hypernephroma; microscopically, a 
renal adenoma 

7), and in many cases it seems to be of a 
teratomatous nature, with one type of tissue 
predominant. Carcinomata in children may 
grow rapidly and form large tumors, but 
they show little tendency to distant metas- 
tasis. In some cases the tumor remains en- 
capsulated and limited to the kidney; in 
others, it infiltrates diffusely and extensive- 

Iv. Some of these tumors are remarkably 
✓ 

radiosensitive, quite in contrast to car- 
cinomata in the adult. 

(&) Carcinomata arising in the renal 
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Fig. 7. Section of an embryonal glandular car- 
cinoma from a child's kidney. No mixed or 
teratomatous structures have been detected. This 
tumor was remarkably sensitive to roentgen therapy. 

pelvis are of two types — papillomatous and 
epidermoid. 

Papillomatous growths of the renal pelvis 
(Figs. 8 and 9) are somewhat similar to 
papillomata of the bladder, and, like the 
latter, tend to become malignant. The 
tumor may be limited to one or two calices 
or it may fill the entire pelvis. In some 
cases the growth shows little tendency to 
invade the kidney substance; in other cases 
the kidney may be extensively infiltrated or 
largely destroyed. Secondary implantation 
along the course of the ureter or even into 
the bladder may occur. Hematuria is al- 
most a constant clinical finding. The ureter 
may become blocked by tumor tissue or by 
a blood clot, and hydronephrosis may result. 
Calculus may form in the pelvis, especially 
if secondary infection has occurred. As 
long as these tumors are confined to the 
pelvis, metastases are slow to develop, but 
when the kidney is involved metastases may 
take place through the lymphatics. Blood 



Fig. 8. Papilloma of the renal pelvis. The 
growth is principally intrapelvic. There is very 
little invasion of subjacent tissue. 


Stream metastasis is not a frequent mode of 
dissemination. 

Tumors arising in the pelvic mucosa but 
growing into the kidney substance rather 
than into the lumen of the pelvis, have the 
structure of an inverted papilloma. Such 
tumors are referred to by some authors as 
epidermoid carcinomata. They are exactly 
comparable to similar lesions in the bladder. 
Generally they produce a non-keratohyaline 
material and do not form pearls. 

A true epidermoid carcinoma with ker- 
atohyaline material and pearl formation 
may arise in the pelvis of the kidney, the 
seat of leukoplakia. These are ulcerative 
lesions, comparable to similar lesions oc- 
curring in the skin. The)^ infiltrate the kid- 
ney substance and their usual mode of 
metastasis is through the lymphatics. These 
tumors are of relatively infrequent occur- 
rence; they are usually found in chronically 
infected kidneys or in association with 
calculus. 
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Fig. 9. Intrapelvic papillary carcinoma, the usual type of pelvic neoplasm. A growth of this type 
may be fungating and only slightly invasive or ulcerative and extensively invasive. Under the latter 
circumstances it is frequently referred to as "epidermoid carcinoma." 


Sarcoma . — True sarcoma in the sense of 
a malignant tumor arising from the sup- 
porting tissue (capsule, stroma, or adven- 
titia of blood or lymph vessels) is rarely 
observed in the kidney as a primary tumor. 
A rather hurried search of the records of 
the Cleveland Clinic for the past eight years 
has failed to disclose a single case. It is 
more than probable that a large percentage 
of cases appearing in the literature under 
the heading of sarcoma would be more ap- 
propriately classified as cases of embryonal 
carcinoma or of mixed tumor of one type 
or another. 

Mi.ved Tumors . — Mixed tumors constitute 
the third group of renal neoplasms in order 
of frequency and importance. They are 
not a homogeneous group and do not con- 
form to a type. In this group are included 
tumors which are probably variable in der- 
ivation, and certainly variable in composi- 
tion. The one feature that characterizes 
them as a group is the fact that they com- 


prise the majority of renal neoplasms which 
occur in childhood. Some of these tumors 
are probably of a teratomatous nature, al- 
though it is extremely difficult to decide 
their nature on account of inability to recog- 
nize derivatives of three germ layers. Com- 
ponents from two germ layers are not in- 
frequently encountered. The tissues which 
enter into the composition of these tumors 
are embryonal or undifferentiated. The 
failure of differentiation is such that, in 
many instances, it is impossible to distin- 
guish with certainty between epithelial and 
mesoblastic cells. 

Mixed tumors usually grow rapidly, form 
large, clinically detectable masses, are dif- 
ficult to differentiate from pararenal, retro- 
peritoneal, and intraperitoneal tumors, and 
show surprisingly little tendency to dissem- 
inate distant metastases. They are fre- 
quently unaccompanied by symptoms other 
than a swelling, anemia, and loss of 
strength. On gross examination many of 
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tlicni arc found to he well encapsulated, and 
when tluis limited the)' may displace, rotate, 
or deform the kidney without seriously im- 
pairinjj its function. In this stage, they are 
usually relatively free from adhesions to 
surrounding structures; nevertheless, com- 
plete surgical removal is rarely accomplished 
on account of the size of the tumor, the 
thinness of its capsule, the friability of the 
tissue, and its great vascularity. Even 
though, they may he encapsulated at first, 
many of these tumors perforate the capsule 
and infiltrate extensively into the surround- 
ing tissues. 

On microscopical examination, the struc- 
ture of these tumors is found to he ex- 
tremely variable. The tissues are rarely of 
a single uniform type. Generally there 
are more or less intimate admixtures of 
epithelial and mesohlastic elements, which 
in themselves show remarkable morphologi- 
cal variations. The epithelial portions may 
have a glandular, papilliferous, alveolar, or 
solid arrangement, or any combination of 
these. The mesohlastic portions may con- 
sist of embryonal connective tissue, inucoid 
tissue, embryonic muscle tissue, or various 
combinations of these. Cartilage and bone 
are not so frecpiently encountered. Either 
the epithelial or the mesohlastic elements 
may domiirate the picture. Necrosis, hemor- 
rhage, and cyst formation are frequent 
complications. \¥hen metastases occur the 
dissemination may be by the blood stream 
or the lymphatics, or by both routes. 

Many of the tumors are radiosensitive 
and may be kept under control for a con- 
siderable period of time by roentgen therap)^ 
The response to irradiation depends, as in 
the case of tumors generally, upon the de- 
gree of undifferentiation. Metastases and 
recurrences also are radiosensitive in some 
instances. 

Extra-renal Tumors. — Lipomata may de- 
velop in the peripelvic fat of normal kidneys 



Fig. 10. Photomicrograph of a true epidermoid, 
pearl-forming carcinoma of the renal pelvis, prob- 
ably originating in leukoplakia. Such tumors are 
usually ulcerative and invasive. 

and result in displacement of the organ and 
deformity of the pelvis. They may develop 
in the fat which is deposited in kidneys that 
are atrophic as a result of interference with 
the circulation or as a result of chronic in- 
fection, with or without calculus, or they 
may develop in tlie perirenal fatty capsule 
and b)'^ their size misplace an otherwise nor- 
mal kidney. 

Fibromata, fibrolipomata, or fibromyxo- 
mafa may develop in the perirenal tissue. 
The myxomata may either be encapsulated 
or diffuse and may become sarcomatous. 
These tumors may displace, but usually do 
not invade, the kidney. 

Retroperitoneal neoplasms such as lym- 
phoblastoma, common sarcoma, endothe- 
lioma, and tumors of the adrenal may 
simulate renal neoplasms. 

Snbhepatic, inirahcpafic, subdiaphrag- 
maiic, or psoas abscesses and omental and 
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Fig 11 Photomicrographs of a renal neoplasm in childhood, of mixed type Left loose reticulated 
tissue, suggestive of sarcoma Middle compact cellular tissue, suggestne of carcinoma Right embryonal 
glandular tissue in loose cellular stroma 


mesenteric cj’^sts may simulate cystic tumors 
of the kidney. 

ROENTGENOLOGICAL INTERPRETATION IN 
RELATION TO THE PATHOLOGY OP 
RENAL TUMORS 

Roentgenograms of the kidney are photo- 
graphic representations of the state of the 
organ at the time of exposure. They indi- 
cate the relative size, position, and contour 
of the kidney, and show relative variations 
in the density of the shadow of one portion 
of the kidne) as contrasted with another, 
or of the kidney as contrasted with its sur- 
roundings Additional evidence of normal- 
ity or abnormality is made available by the 
efficient injection of opacpie media, as in 
pyelography, which permits visualization of 
the calices, pelvis, and ureter. 

The co-operation that has been established 
between the urologist and the roentgenolo- 
gist accounts in great measure for tlie high 


degree of accuracy achieved in the inter- 
pretation of variations from the roentgeno- 
gram and pyelogram of the normal kidney 
The possibility of the recognition of neo- 
plasms, extra-renal, intra-renal, or intra- 
pelvic, as opposed to anatomical defects, 
congenital malformations, and infectire 
processes, including tuberculosis and cal- 
culus with its sequelae and complications, is 
\ery gratifying 

There are, however, certain limitations in 
the differentiation of the types of tumors 
that may be responsible for abnormal ap- 
pearances in the roentgenogram oi pvelo- 
gram This is due to the fact that dis- 
similar types of neoplasms may present simi- 
lar gross physical characteristics, and also 
to the fact that the same type of neoplasm 
mav present dissimilar gross physical char- 
acteristics on different occasions and in dif- 
ferent cases In general, it is simpler to 
differentiate betw'een a benign and a malig- 
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nant tumor, wliich, after all. is the more and pyelograms, alone, fall short of what 
important part of the problem, than it is is possible in the way of diagnosis when 
to difl'erentiate one type of benign neoplasm proper consideration is given to additional 
from another or one type of malignant data such as age, clinical findings, and 
neoplasm from another. Roentgenograms numerical probability. 



CLINICAL ASPECTS OF GENITO-URINARY TUMORS^ 

Bj' E. LOWER, il.D., Cleveland Clinic, Clc\'ei,axi>, Ohio 


A LLURIN'G as would be a complete 
discussion of the many clinical aspects 
of tumors of the urinary tract — 
symptoms, indications for treatment, meth- 
ods of diagnosis, etc. — the time at my dis- 
posal will permit of a discussion of only 
some of the diagnostic methods and the 
treatment employed in cases of tumors of 
the urinary tract, together with a report of 
such end-results as are now available. I 
wish, however, to express the deep sense of 
obligation which is felt by every urologist 
to the radiologists who are making possible 
a progressively increasing percentage of cor- 
rect pre-operative diagnoses of tumors of 
the urinary tract, and who are constantly 
studying methods for the application of 
radiation in their treatment, with a progres- 
sively increasing percentage of cures. 

The diagnosis of bladder tumors is not as 
a rule difficult with the aid of the cysto- 
scope, but the type of tumor is occasionally 
difficult to interpret from inspection. The 
majority of tumors in the bladder are papil- 
lomata and carcinomata of various types. 
Occasionally it is difficult to differentiate 
tumors of the so-called inflammatory type 
from those which are the truly malignant. 
A series of such cases has been reported 
by Dr. J. J. Joelson and myself {Surgery, 
Gynecology and Obstetrics, October, 1927, 
XLV, 417-422). The majority of inflam- 
matory tumors of the bladder are tuber- 
culomata. Occasionally the bladder is so 
irritable or so contracted that inspection 
with the cystoscope is not possible. In such 
a case cystograms will generally help to es- 
tablish the diagnosis. This phase of the 
subject will be discussed by Dr. B. H. 
Nichols." 

Practically all tumors of the bladder are 

iReail before the RadioloRjc.il Societj- of North America at 
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potentially malignant because they all have 
a tendency to recur. The cardinal symptom 
is hemorrhage ; and whenever there is blood 
in the urine, the possibility of a bladder 
tumor must be considered. 

In contrast to the diagnosis of tumors of 
the bladder, the cystoscope is of limited aid 
in the diagnosis of tumors of the upper uri- 
nar)' tract. Here we must depend to a large 
degree upon the X-ray to help us out. The 
tumor mo.st frequently found in the pelvis 
of the kidney is the malignant papilloma. A 
tumor of this type as a rule produces but 
little enlargement of the kidney unless 
hydronephrosis is present, so that palpation 
is of no aid in making the diagnosis, which 
can be determined onl)'’ by a proper inter- 
pretation of the pyelograms. 

In the case of the solid tumors of the kid- 
ney, tumors involving the cortex, diagnosis 
is more easily made, since the enlarged kid- 
ney is generally palpable. Often a tumor of 
this type can be diagnosed without the aid 
of either the cystoscope or the X-ray. It is 
Avell known that any large solid tumor pal- 
pable in a child’s abdomen is probably a 
malignant tumor of the kidney. It is mv 
impression that in cases of kidney tumor in 
children, hemorrhage is less frequently en- 
countered than in cases of tumor of the kid- 
ney in adults. 

In determining the source of bleeding in 
a case of hematuria, the possibility must be 
borne in mind that there may be a tumor 
situated in the lower end of the ureter. In 
a case of this type the cystoscopic observa- 
tion Avill often show the bleeding to be com- 
ing from the ureter, but when the catheter 
is passed up the ureter for a considerable 
distance, the urine will come clear. 

When papillomata of the bladder are not 
too large and are not situated too near the 
internal sphincter of the bladder, the proper 
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treatment is by fulguration. If the tumors 
arc very large, or arc multiple, as some- 
times happens, so that the entire bladder is 
filled with tumor masses, it is better to open 
the bladder and cauterize the tumors from 
above. T have found the most satisfactory 
method of cauterization to he by the use of 
a soldering iron. In some eases, after sear- 
ing over almost the entire bladder with this 
soldering iron, 1 have been amazed to find 
that the tumors have entirely disappeared, 
and that within a very short period the 
bladder mucosa has become healed. 

Bladder tumors of the histologically 
malignant type present a soincwhat differ- 
ent problem, for these tumors metastasize 
to the adjacent lymph glands, or may pro- 
duce a metastasis at some distant point. I 
have had one case in which a metastasis 
from a bladder tumor appeared in the brain. 
This was reported by Dr. R. M. Watkins 
and myself in the Avicrican Journal of the 
Medical Sciences (March, 1924, CLXVII, 
434). 

When the tumor, even though malignant, 
is not of the infiltrating type, wide resec- 
tion of the bladder is still, in all probability, 
the best procedure, but for the infiltrating 
type of tumor I think there is no doubt 
that radiation has displaced operation as the 
preferred method of treatment. For this, 
the following reasons exist: (1) the imme- 
diate mortality rate is lower; (2) the pro- 
longation of life is probably greater; (3) the 
economic result is probably better. This 
conviction is the outcome of a study of the 
end-results in our own series of cases of 
tumors of the bladder consisting of 523 
cases. 182 of which were benign and 341 
malignant tumors. Between 20 and 23 per 
cent of the histologically malignant cases 
treated surgically are known to have sur- 
vived over the five-year period, and in some 
cases there has been no recurrence for as 
long as twenty years. It is still too soon to 
know what the results of treatment by radi- 


ation alone are going to be. Dr. Portmann 
will analyze the data at hand later in this 
symposium.^ 

Papillomatous tumors are easily trans- 
planted and great care must be taken in their 
removal by the open method, or the cells 
may be transplanted into a cut surface and a 
tumor will develop in the scar. A frequent 
re-check of all cases of papillomatous tu- 
mors of the bladder is essential, as they so 
often recur. The reason for the recurrence 
probably is that the removal of the tumor 
does not remove the cause which produces 
it, and the conditions which produce the first 
tumor may be present to start the growth of 
other tumors. 

Primary tumors of the ureter are quite 
rare. We have had one case. Secondar)^ in- 
volvement of the ureter, especially of its 
lower end. is of more frequent occurrence. 
This is usually papillomatous in character 
and is clue to a transplant from a papilloma 
of the kidney pelvis. The question as to 
whether or not the entire ureter should be 
removed in cases of tumor of the kidney 
pelvis must be considered. A section across 
the ureter at the upper end may show that 
the ureter is perfectly smooth and unin- 
volved, but later a hemorrhage may occur, 
due to a transplant at the lower end of the 
ureter, the cells having been washed down 
with the urine and accumulated like drift- 
wood just behind the uretero-vesical junc- 
tion. If there is some contra-indication to 
the removal of the ureter at the time of the 
kidney operation, it should be borne in mind 
that the ureter is still in situ and may per- 
haps be removed at a second operation. 

Tumors of the kidney, other than cysts 
and hydronephroses, are nearly always 
malignant. There are a few benign tumors 
which grossly simulate malignancy, namely, 
the lipomata, leiom 3 ^omata, and myxomata. 
Our cases of malignant tumors of the kid- 
ney are 115 in number; 19 per cent of these 
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patients have survived operation for over 
five years, one patient has survived for fif- 
teen years, and one for twenty-five years. 
We are still undecided as to whether or not 
these tumors should be removed primarily 
and then treated with X-ra)’’, or be given a 
course of X-ray first and then removed. I 
think this depends somewhat upon the size 
of the tumor and the amount of fixation. 
I have seen one case in which the tumor, 
which was extremely large and fi.xed, be- 


came definitely smaller and movable by the 
use of radiation. 

Malignant tumors of the urinary tract 
still present the most difficult problem in 
genito-urinary surger3^ I have a growing 
conviction that in the future radiation, or a 
combination of radiation and surgerv, will 
be employed more often than has been the 
case in the past. Here, as in the case of tu- 
mors elsewhere, earl}’- recognition and early 
treatment will give the best results. 



TUI^IORS OF TH];: URINARY TRACT* 

By B. H. NICHOLS, M.D., Clcvclattd Clinic, Ci.r.vr.UNu, Ohio 


W HEN a patient presents hiinscll for 
cxaniinalion because of frequency 
and blood in the urine, cystoscopic 
examination may reveal a large or small 
tumor in the bladder. There are cases, how- 
ever, in which the cystoscope can not he in- 
troduced into the bladder, and also some 
cases in which a clear ikkl can not he main- 
tained in the bladder on account of per- 
sistent hemorrhage. 

In the latter case, cystography offers a 
very easy method of determining the pres- 
ence of filling defects, provided the tumor 
present is so large as not to be overshadowed 
by the remaining portion of the bladder. 
Tumors of the bladder arc best observed by 
fluoroscopic cystography, as a small amount 
of solution in the bladder may outline the 
filling defect, while if the bladder is dis- 
tended with fluid, the filling defect can not 
be seen. Films should be made obliquely in 
both positions as well as antero-posteriorly. 

Kohnstam and Cave also outline a unique 
method of observing tumors of the floor of 
the bladder. The bladder is filled with a 
non-opaque solution, a small amount of 
which is then withdrawn, and lipiodol or 
iodized oil is floated on the remaining fluid. 
Then by placing the patient in the Trendel- 
enburg position, the floor of the bladder can 
be well outlined and the presence of a fill- 
ing defect can be determined. This method 
is particularly applicable also in the study of 
tumors of the prostate gland. 

Extensive blood clots in the bladder are 
sometimes mistaken for filling defects due 
to the presence of a tumor. Enlargement of 
the prostate also will make a filling defect 
in the floor of the bladder. This should not 
be mistaken for a tumor, however, if it is 
remembered that the prostate is usually regu- 

il^ad before the Radiological Society of North America at 
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iar and smooth in outline, while tumors are 
irregular and asymmetrical in outline. 

Tumors of the ureter are generally of the 
papillomatous type and are usually trans- 
plants from a primary tumor of the kidney. 
They are very difficult to diagnose by the 
use of the ureterogram alone as stricture 
and other deformities produced by infection 
may closely simulate a tumor. A diagnosis 
of a primary ureteral tumor can be made 
only by the use of cystoscopy, by close ob- 
servation of the clinical symptoms, and by 
the finding of an irregular filling defect in 
the ureteral lumen. 

Tumors of the kidney are usually sus- 
pected when a palpable mass is found in the 
region of the kidney, or when pain, accom- 
panied by marked hematuria, is present. 
These symptoms, however, may not neces- 
sarily be present. It is a fairly accurate esti- 
mate that only about 50 per cent of tumors 
of the kidney are accompanied by hemor- 
rhage. Tumors unaccompanied by hemor- 
rhage are usually of the hypernephroid type. 
In the diagnosis of tumors of the kidney in 
the absence of clinical signs or symptoms, a 
roentgenological examination is indispen- 
sable. In the case of a palpable mass in the 
kidney region, suspicion that the mass is due 
to the presence of a tumor may often be 
confirmed by a stereoscopic examination of 
the kidney region, as tumors of this type are 
usually confined to the pole of the kidney 
and show an enlargement of the kidney out- 
line at the site of the tumor. 

Pyelography has been found to be the 
best method of procedure for the diagnosis 
of tumors of the kidney, a method which 
fails only when the tumor is confined to the 
capsule or cortex or when there is present 
in the kidney pelvis a very small tumor of 
the papillary type, the shadow of which may 
be completely lost in that of tiie pyelo- 
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graphic medium. In the latter case a pyelo- 
gram made after the injection of air will 
disclose a small tumor of the pelvis, but we 
have hesitated to inject air into the kidne\’ 
pelvis if hemorrhage has occurred, on ac- 
count of the possibility of an air embolism. 
However, there is probably little danger in 
the procedure. All other types of tumors 
may usually be detected by the irregularity 
of outline, elongation or obliteration of the 
calices or pelvis. Tumors at the lower pole 
of the kidney may displace the ureter or 
obstruct it, with resultant dilatation. Benign 
tumors of the kidney usually show a smooth, 
regularlv outlined deformity of one or more 
calices, with displacement or compression. 
Such deformities may also extend to the 
kidne}' pelvis, depending upon the size and 
location of the growth. 

This would seem to be a simple method 
for the diagnosis of benign growths of the 
kidney. However, there is a large group of 
malignant tumors of the hypernephroid type, 
many of which are definitely encapsulated, 
and produce a clean-cut deformity of the 
pelvis or calices, and for this reason are not 
always recognized as malignant tumors. 

Most malignant tumors of the kidney, ex- 
cept those of the hypernephroid type, pro- 
duce an irregular filling defect indicating 
invasion of the kidney structure, and in 
any case, therefore, such findings lead to 
the suspicion that the tumor is malignant. 
It must be understood that pyelographic 
findings are limited to the recognition of the 
presence of a tumor. In only a fair percent- 
age of cases can the pyelogram provide suf- 
ficient evidence for the differentiation be- 
tween a malignant and a benign tumor. 
Metastases of the hypernephroid group to 
Iwnes or the chest are characteristic round 
nodules, and will establish the tvpe of kid- 
ney tumor if they are present. 

The differential diagnosis of tumors of 
the kidney consists in the recognition of 
anomalous pelves, of a polycr\-stic kidney. 


and of the presence of infection or of an 
ureteral obstruction, with resultant hydro- 
nephrosis. 

HA'dronephrosis in the presence of a 
tumor may be due either to the actual ob- 
struction of a cah'x or of the ureter by the 
tumor, or to a simple compression of the 
ureter, in which case the dilatation will be 
proximal to the point of obstruction. When 
a tumor is accompanied by hemorrhage, the 
presence of blood clots may produce obstruc- 
tion of the ureter, with resultant hydrone- 
phrosis, which is usually accompanied by de- 
formity of a portion of the pelvis or calyx, 
and may be differentiated from a general 
dilatation from other causes by the asym- 
metry of the pyelographic shadow. A hydro- 
calyx may be the exception, but if the en- 
tire pelvis is outlined, or if a calculus is 
found in a calyx, the presence of a tumor 
can be ruled out. Infection will seldom simu- 
late a neoplasm. Pyelitis produces a chai- 
acteristic clubbing of the calyx, and pyo- 
nephro.sis produces destruction and frag- 
mentation of the pelvis, the entire kidney 
usually being involved. Infection may ac- 
company a tumor and make the diagnosis 
difficult. If a deformity of the pelvis is due 
to blood clots, this may be determined by re- 
peated examinations, or by making a pyelo- 
gram after the pelvis has been washed out. 

Congenital polycystic kidne3-s perhaps of- 
fer the most difficult problem in differential 
diagnosis, as elongation of the calices and 
deformit}' of the kidnc}* outline b\' the cystic 
areas may present a picture closely simulat- 
ing that presented by a kidney tumor. How- 
ever, in the case of a cystic kidney a pyelo- 
gram of the opposite side will usually reveal 
the condition to be bilateral, while in the 
case of a tumor the condition is confined to 
onh' one kidne}*. 

In making m}' contribution to this sym- 
posium, it has been my intention not to en- 
ter into a discussion of the patholog}' or the 
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symptomatology of tumors of the urinary 
tract. I will leave this to my colleagues. 

mscvssioN' 

Du. G. K. Pi'.MiLKU (Philadelj)hia) • 
First of all, 1 am somewhat surprised, after 
all these e.xcellent procedures have been de- 
scribed, that nt) mention has been made of 
the examination of tumors of the bladder by 
pneumocystography. One can very clearly 
outline practically any tumor of the bladder 
by this very simple procedure, the means 
of which arc in every phy.sician’s, every 
radiologist's, hands. The procedure has 
been used by me since 1911. and I de.scribcd 
it in 1916. It consists simply of the intro- 
duction of a soft rubber catheter, an atom- 
izer bulb to distend the bladder with air. and 
then clamping the catheter with forceps and 
making the film, first with the patient lying 
supine and then in the prone position. The 
prone position always gives the better film, 
but sometimes in rolling the patient over 
you may lose your air. Sometimes this oc- 
curs because the catheter is expelled, but 
that is not necessary, because if you exer- 
cise care the catheter will not come out 
The catheter can be held in place by the fin- 
gers while the patient rolls over. 

These tumors may be \'ery large, and they 
may show involvement of the bladder wall; 
if the bladder wall is infiltrated, it cannot 
expand. Now this is not only of definite 
advantage in outlining and determining the 
location and size of the tumor but it serves 
as a very excellent guide to the radiologist 
in determining to what extent the tumor is 
decreasing under radiation, and whether it 
is cured completely. I agree with Dr. Port- 
mann that the radiation treatment is very 
useful in the treatment of these bladder 
tumors. 

A Member: I think this Symposium 
has been exceptionally well arranged, because 
we have the combination of a pathological, 


a diagnostic, and a therapeutic paper on 
the subject of tumors of the urinary tract. 
We must remember that they are all deal- 
ing with pathology, and we must all under- 
stand pathology before we can attempt the 
reading of tlie graphic portrat'a! of the 
diagrams. This is the way we should al- 
ways arrange subjects of an unusual char- 
acter. 

The relation of the blood channels in 
hypernephroma to the acti\^ely growing 
tumor cells is particularly interesting. We 
know that these blood channels have ex- 
ceedingly thin walls, in some instances no 
more than the single layer of epithelium 
making up the blood channel. 

We know how intimate is the relation in 
the normal lung between the lymphatics and 
the epithelium, and how easy it is for cells 
to go through that very thin tissue. 

Dr. Pfahler’s remarks I tliink fit in very 
well with the S 3 ’mposium, and it is a part 
of the subject which should be thoroughly 
well understood. The procedure of intro- 
duction of air into the bladder, in cases of 
tumors of the bladder, is not without a cer- 
tain amount of risk. All urologists realize 
that there is a ^^ery definite rate of mortal- 
ity connected with this procedure and that 
it must be done with due regard to that 
mortality, and with great care. 

There is, of course, another way of mak- 
ing the examination — by tire introduction 
of opaque substances, such as -sodium iodide, 
into the bladder. But my experience has 
been, as Dr. Pfahler’s, that you get a little 
more information by the introduction of air 
than you do by the use of opaque solutions. 
But do not forget to proceed with great 
discretion in the introduction of air into the 
bladder. 

Dr. Samuel Brown (Cincinnati, Ohio) : 

I take exception to one reference in the ex- 
cellent paper by Dr. Lower. If X-rays are 
good in inoperable cases, why are they not 
good in operable cases? I get better results 
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in certain cases than in others, and I at- 
tribute the good results to the fact that those 
patients did not get the benefit of the knife. 
Those who were operated on did not do as 
well; those who were not operated on 
seemed to do better. I think that the knife 
often spoils the field for X-ray treatment. 

Dr. Grah-\h (closing): A subject has 
been brought up into which I did not 
0-0 as far as I would have liked to do — about 
the invasion of blood vessels — and it may 


explain some of the unexpected metastases. 
A tumor which is encapsulated, irrespective 
of whether it is carcinoma or sarcoma, 
shows little tendency to dissemination so 
long as it is within its own capsule. It may 
disseminate through the blood stream be- 
cause of the relation of the tumor cells to the 
blood stream. But any tumor which breaks 
through the capsule has, then, two routes of 
dissemination: by reason of its original re- 
lationships it may go through the blood 
stream, and by reason of the lesion it has 
access to the blood stream. 



SPONDMJTIS TPAUiMATICA TARDA (KUMMELL’S DISEASE) » 

By EDWARD S. BLAINE, M.D.. RC.R.S., Chicaho, Illinois 

Associate I’rofessor of RociitKciioIony, Northwestern University Medical School; 
Roentgenologist to Wesley Memorial Hospital, Frances E. Willard Hospital; 
Consulting Roentgenologist to Cook County Hospital 


T HIl name “Kuninicirs disease” has 
been {jiven to a specific X-ray and 
syinptoni complex first descrilied by 
Kunimell in 1891 (1). Other terms include 
appropriate and descriptive phrases which 
indicate tlie patiiolo|Tic change, the causative 
factor, and the characteristic delay of symp- 
toms. namely, “post-traumatic spondylitis,” 
“spondylitis traumatica tarda,” and “post- 
traumatic vertebral collapse.” 

Attention is being directed to this peculiar 
condition b}’ medical writers and investi- 
gators with increasing frecjuency in Ger- 
many. France, and in America, which may 
be construed as evidence that the lesion is 
not so rare as some surgeons and roentgen- 
ologists believe it to be. However, it is safe 
to say that it is an uncommon condition and 
that it occurs so seldom that many busy 
roentgenologists have never encountered a 
typical case, or, at least, never have been 
confronted with the chain of events which 
characterize Kummell’s disease. 

An X-ray study of this condition reveals 
varying degrees of loss of bone substance 
of a vertebral body at different periods of 
time following causative injuries which 
range from the seemingly inconsequential to 
trauma of major proportions but without 
actual gross compression fracture. The typi- 
cal case presents an unmistakable clinical and 
roentgenological complex, while the atypical 
ones are less easily recognized and conse- 
quently are frequently overlooked. It is my 
opinion that there is a considerable number 
of unrecognized cases of Kummell’s disease, 
a belief which I base on the fact that I am 
discovering the characteristic X-ray shadow 
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evidence of a partial collapse of a vertebral 
body without history of fracture when 
searching for X-ray evidence of non-trau- 
matic conditions. This has come about, in 
part at least, by the adoption of an exposure 
technic in my laboratories of lateral films 
in all routine chest examinations, of lateral 
views of all gastro-intestinal examinations, 
as well as the usual lateral projections of all 
spine cases such as are now a routine pro- 
cedure in all modern X-ray laboratories 
staffed by skillful roentgenologists. On a 
few of these lateral projections I have found 
the typical shadows of vertebral bone 
changes which characterize the condition un- 
der consideration. Most of these are symp- 
tomless and the patient is not aware that one 
of the spinal bones is partially collapsed. 

This lesion was first described by Her- 
mann Kummell, in 1891, followed by sub- 
sequent writings since that time, and his 
name is usually cited in referring to the con- 
dition. A not inconsiderable literature on the 
subject has accumulated, among the writers 
who have contributed being Bahr (2), 
Baumler (3), v. Bechterew (4), Berkhoff 
(5), Duclaux (6), Ewald (7), George and 
Leonard (8), Hagemann (9), Jones (10), 
Kocher (11), Kohler (12), Nonne (13), 
Rossi (14), Schlatter (15), Steindler (16), 
Verneuil (17), and Zamboni (18). In 
1891, Prof. Hermann Kummell (1), of 
Hamburg, presented his noteworthi^ work 
on a new condition which he called “die 
rarefizierende ostitis der wirbelkorper” 
(rarefying osteitis of a vertebra). He de- 
scribed the lesion as of traumatic origin, 
such as a blow on the shoulders or back oi 
the neck, or on top of the head, with a re- 
sulting pressure or squeezing of one of the 
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mid-A^ertebne but with no gross fracture. 
The injured indhddual does not experience 
local pain in the back at the time. After 
two to three days he begins to complain of 
hack pain, which sooner or later disappears 
for a time, again to return months (or per- 
haps years) later. At this late day the con- 
dition appears to deA^elop as a neurological 
problem, with complaints of pain extending 
from the hack along the intercostal nerves 
or down the lower limbs, depending on the 
level of the involved vertebrje. An X-ray 
study now discloses an unsuspected partially 
collapsed r-ertebra. Kummell called atten- 
tion to the occurrence of relative^ slight 
force in the production of the lesion in many 
of the cases that he reported, a trauma that 
under ordinary circumstances would not re- 
sult in fracture of such a hone as a verte- 
bral body. In 1921, thirty years after his 
original thesis, Kummell (19) reviewed the 
subject fn cxfenso, changing the terminology 
to “Die post traumatishe Wirbelerkrank- 
ung,” or “post-traumatic disease of a ver- 
tebra.” 

Three stages of the development of the 
lesion may be described, as follows: first, 
the occurrence of the injury, often of minor 
degree, with no evidence. X-ray or other- 
wise, of a fractured A^ertehra, Avith relatwe- 
ly little pain for a short time; second, a 
period of normalcy Avith no complaint of 
pain, etc., and third, usually after seA'^eral 
Aveeks, sometimes after several months, 
though occasionally after several years, the 
gradual development of back pain and, in a 
feAv cases, a moderate prominence on the 
spine. An X-ray study at this time discloses 
an altered vertebra, the body of Avhich is de- 
creased in A’olume, in other Avords, is par- 
tiallv collapsed. Schede (20), in 1912, re- 
ferred to a similar condition and considered 
it as a sloAvly deA-eloping bone change — the 
result of an unrecognized fracture, Avith a 
resulting gihbus, but Kummell belicA^es that 
no actual or true bone fracture occurred at 
the initial injury. He regards it as an in- 


jury, possibly microscopic in extent, to the 
trophic factors, Avhich are so affected that 
they no longer can function in a normal 
manner, and as a result the hone tissue be- 
comes more or less cleAutalized and unable 
longer to Avithstand the pressures incident to 
normal postures. The most frequently in- 
Arnh'^ed vertebrae are those from the fourth 
to the seventh dorsal, but the lesion has also 
been found in the loAver dorsal and the up- 
per lumbar hones, and Colcher (21) has 
reported one of a sixth cervical vertebra. 

The principal feature in the discoA^ery of 
a case of spondylitis traumatica tarda is the 
finding roentgenologically of a more or less 
collapsed A'^ertebral body, often Avithout 
kyphos or knuckle, it may be incident to 
an examination for non-traumatic lesions. 
There is often no recollection on the pa- 
tient’s part of a severe back injury, but in 
other cases there is a history of such an 
event several months to seA'^eral years pre- 
viously, often not of enough seA^erity to have 
put the patient to bed or call for more than 
casual medical attention. Such injuries con- 
sist of a more or less seA^ere squeezing force 
to the upper and loAver parts of the patient’s 
body in hyperflexion. The bone collapse Avas 
not present immediately after the injury, as 
shoAvn on X-ray examination at the time, or, 
in the absence of such X-ray examination, 
as based on the absence of clinical evidence 
of a fractured vertebra. 

Many patients Avho have this lesion do not 
knoAV that they haA^e actual bone change, 
AA’hile other individuals think of themselves 
as having lumbago, or the like. Many do 
not have any symptoms referable to the col- 
lapsed vertebra at all, and go through life 
Avithout ever being inconvenienced by it or 
knoAving of its presence. The symptomless 
cases of collapsed vertebra are discovered 
during X-ray examination for some condi- 
tion not associated Avith the spine, such as 
inA'estigation of the urinary tract or the 
chest for respiratory or heart disease. 

The particular cause of the changes w'hich 
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characlerizc this lesion appears to be a 
Irauina to the tropliic supply of an indi- 
vidual vertebra by which this vitally neces- 
sary mechanism is prevented from function- 
ing. thereby disturbing the normal process 
in maintaining the integrity of an individual 
bone. In other words, the constantly pres- 
ent process of wear and repair which is nor- 
mal throughout our physical bodies, is liter- 
ally put out of commission at a local point, 
in this instance a single vertebra. This, then, 
is followed by the .absorption of devilalixed 
bone cells in greater or lesser amount, in 
accordance with the amount of trophic in- 
jury incurred. Lacking the repair process, 
an absorption of the devitalized bone takc^' 
place, the volume of the bone decreases, and 
the result is a lessening in the size (volume) 
of the body of the involved vertebra. This 
we see on the X-ray film as shadows that 
represent a “settling” process, demonstrated 
by the decrease in height. The decrease in 
bone volume is greater antcriorl>' than pos- 
teriorly in some cases, not unlike the changes 
which occur in tuberculous spondylitis, and 
a similar gibbus results. However, in a few 
of the cases this decrease is fairh" uniform 
throughout the body of the vertebra, the 
settling occurring evenly with no gibbus re- 
sulting. In certain cases of lumbar involve- 
ment there is only a flattening of the nor- 
mal lumbar curve forward, while some dor- 
sal cases show only an accentuation of the 
dorsal prominence. The normal support of 
the posterior processes — the articular facets, 
etc., of r-ertebral anatomy — retards the set- 
tling process, which accounts for the greater 
loss in the forward portions of the body in 
the cases in which a knuckle develops. The 
X-ray shadow outline of the involved ver- 
tebral body has changed from that of a fair- 
ly regular parallelogram to that of a trun- 
cated cone, which is graphically shown on 
the lateral X-ray projection in such cases. 
Incidentally, it is to be remarked that this 
lesion is seldom recognized on the antero- 
posterior X-ray projections, even on tech- 


nically perfect films, but after finding the 
lesion on the lateral projection it will be 
recognized and supported by shadows on 
the antcro-posterior views, particularly on 
stereoscopic visualization. The distortion in- 
cident to all X-ray projection has to be con- 
sidered in analyzing the shadows of the 
bones of the spine which fall near the upper 
and lower edges of the 14x17 films, which 
visually are vtsed in routine spine examina- 
tions since the advent of the Potter moving 
grid. Those bones farthest away from the 
central point of exposure will show a con- 
siderably greater degree of distortion, due 
to the increasingly divergent ra3’^s, and may 
offer difficulties in interpretation. If lateral 
projections are not a routine procedure, one 
will miss the lesion under discussion. It is 
the lateral projection on which we must 
place our dependence in the search for Kum- 
mell’s disease. The use of the Potter grid 
makes successful lateral exposures of the 
spine easily possible, and this examination 
is now a much less formidable operation 
than fon■nerh^ 

Patliological studies of this lesion are re- 
ported by Ludloff (22) as showing the pres- 
ence of numerous small hematomas in the 
spongiosa of tlie involved vertebral bod}', 
with rarefaction of the bone tissue seen in 
the moderately advanced cases, while in late 
cases there is a complete breakdown of the 
bone structure. Microscopic studies by an- 
other observer have been reported in a case 
which showed an intervertebral disc, associ- 
ated with the involved bone, also to have un- 
dergone a similar process of nutritive star- 
vation through traumatic obliteration of the 
blood vessel and trophic supply. This was 
recorded on the X-ra}' film b}^ a decreased 
intervertebral space. In a few cases, it ap- 
pears that one intervertebral disc only is in- 
volved, no bone collapse having occurred, 
but in such instances the symptoms are more 
vague and there is consequently a paucity of 
premises on which to base a conclusion. In 
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this form the intervertebral disc decreases, 
permitting the two apposing bones to ap- 
proach each other, yet the space does not en- 
tirely disappear as it does in high grade in- 
flammations. In one case observed by the 
Avriter such an inflammation appears to have 
occurred as a complication or sequel to the 
development of Kummell’s vertebral col- 
lapse. 

A striking feature of post-traumatic 
spondylitis tarda is the surprisingly small 
degree of disability that results in most 
cases. In fact, if true disability were to oc- 
cur, I would question whether it were a case 
of Kummell’s disease. SteindJer (16), in 
his recent work on the spine, states that the 
prognosis in “Kummell’s kyphosis,” as he 
terms it, is usually good, and that permanent 
disability is rare, a partial disability of from 
10 to 15 per cent being most frequent. 

As has been previously stated, a careful 
study of X-ray films of good technical qual- 
ity shows normal vertebral bones immedi- 
ately after the injury which later develops 
into a Kummell’s disease. It is evident, 
therefore, that this condition is not a frac- 
ture of a vertebra in the ordinary sense. 
Whether or not microscopical compression 
is the initial lesion remains a question, but 
obviously the X-ray cannot demonstrate such 
an occurrence. George and Leonard (8), in 
their book on the spine, differ with Kummell 
as to the absence of initial fracture, believ- 
ing it to be definitely a compression fracture, 
overlooked on the X-ray film after injury. 
I am inclined to this hypothesis, but consider 
it a microscopic rather than a macroscopic 
solution of continuity of bone structure, 
with trophic injury and subsequent degen- 
eration of bone substance, absorption, and 
collapse. One discussant recently submitted 
the hypothesis that Kummell’s collapse does 
not occur unless the bone is already diseased 
at the time of injury, suggesting that a latent 
focus of infection was a prime factor. 

The principal lesion to be differentiated 


from Kummell’s disease is spondylitis tuber- 
culosa. In this condition there is suppura- 
tion, necrosis, and much more absorption of 
bone tissue than is usual in Kummell’s di.s- 
ease, the gibbus is invariably much more 
pronounced, and the condition is vastly more 
painful. In fact, many cases of Kummell’s 
disease do not develop a knuckle, the loss 
being more even throughout the bone, which 
results in a more even settling. 

In spondylosa rhizomelica there is a gen- 
eral settling of all of the vertebral bodies, 
resulting in a decrease in height more 
marked anteriorly, but this is not confined 
to one bone as is the case in Kummeh’s dis- 
ease. 

In the post-typhoid spine there is some 
loss of bone substance, but usually a hyper- 
trophic change of repair takes place, cover- 
ing the local decrease. In some of these 
cases an intervertebral disc may be involved 
— and destroyed, permitting direct apposi- 
tion and fusion of neighboring bones. 

In malignancy of the spine there is a local 
disappearance of bone density, but a shell- 
like outline of a vertebral body tends to re- 
main and retain its usual size until it col- 
lapses from the superimposed weight of the 
upper body. In metastatic malignancy there 
are multiple small rounded areas of bone 
disappearance such as are never seen in 
Kummell’s disease. 

In syphilis of the spinal bones there is an 
increase of bone and periosteum, the oppo- 
site of the change seen in the condition un- 
der consideration. In Charcot’s spine there 
is A’ery marked disintegration of bone, 
Avhile usually more than one bone is in- 
volA^ed, resulting in an intermixture of the 
pathologic and normal quite unlike the local- 
ized and more clear-cut ' shadoAVS seen in 
Kummell’s disease. 

In osteomalacia the changes are not con- 
fined to one bone of the spine, but are found 
in all the skeletal structures — ^a uniformly 
diffuse change. 
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CASK RKl’ORTS 

Thu hrsV cnsc of \.hfs cooTiVfoo lh-,\\. catoc 
to the writer's attention was that of I-l. 
a member of his family, a woman 60 years 
of age who had experienced periods of low 
hack pain for many years, although she 
made no complaint of the matter. The pain 
and discomfort were noticed immediately 
after changing the body position, following 
a period of rest or inactivity, notably on ris- 
ing in the morning. After moving about, 
the hack pain usually disa])pearcd during the 
day. Bending the spine was not painful but 
was attended with some degree of discom- 
fort. so that there was evident some limita- 
tion of flexibility, which, however, was more 
voluntary than actually restricted. She was 
not greatly concerned about the matter, only 
casually asking me if the X-ray would show 
the reason that her “back was sore at times.” 
Upon making X-ray films of the lumbar 
spine I found a very marked settling of the 
body of the second vertebra. There was no 
spreading of the bone, no callus repair, or 
other evidence of fracture. There was only 
a decrease in the height of this particular 
bone, the others being normal; the cancel- 
lous bone architecture was lost. On going 
back over her history, I found that some 
thirty or thirty-five years previously, in the 
era of horse car transportation, while she 
was about to board a street car, as she raised 
her foot to step up into the body of the car 
from the rear platform, the horses lurched 
into their collars in getting the car started 
into motion. The sudden start caught her 
off-balance on one leg and she sat down sud- 
denlv with a jolt. She was assisted to arise 
and helped to a seat by the conductor. Aside 
from the jarring which she received she did 
not notice much discomfort, proceeded to 
her intended tasks, and later in the day re- 
turned home. Her back was sore but this 
disappeared after several days. After a con- 
siderable period of normalcy (several 
weeks), the pain returned. This became so 




Fig. 1. Case 2. Unmistakable X-ray evidence of 
a collapsed first lumbar vertebra which must have 
antedated the recent injury by a considerable pe- 
riod of time, probably years. 

bad that she remained in bed for about a 
week, albeit without medical attention. Fol- 
lowing this, the pain gradually disappeared 
and she resumed the normal routine of a 
school teacher’s duties. For several years all 
seemed well, but a graduall}^ increasing dis- 
comfort in the Ivmrbat region was noted, 
particularly on arising each morning. While 
it never left her entirely, it did not bother 
her particularly, probably through her hav- 
ing become accustomed to it, but there oc- 
curred periods when it was more marked 
than others. My X-ray examination of her 
lower spine showed the second lumbar body 
to have decreased in height approximately 
one-half the normal size. It was an even 
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Fig 2 Case 3 No shadows of callus formation 
are seen in any part of the dorsolumbar spine . . 
From the X-ray standpoint the features are quite 
those of a Kiimmell’s disease 

settling, all portions of the body being 
equally invohed. Thus there was no tri- 
angulation of the vertebral body such as has 
been found in many of the reported cases 
The condition continued, with remissions as 
before, until her death from nephritis. 

Another case (No. 2) is that of a patient 
(Fig. 1), W. B, male, white, age 26, 137 
pounds in weight, who came to Wesley Me- 
morial Hospital on Dr. Paul Magnuson’s 
seiuice, complaining of pain in his back, 
which extended down the back of both 
thighs. He stated that several weeks pre- 
viousl}’ he had fallen down an iron stairwa)^ 
He found it a little difficult to straighten up 
when he regained his footing, because of 
bruises and muscle soreness in his back, but 
walked home unaided Application of a hot 


water bag relieved the moderate pain so that 
he could resume his work the next day. After 
some time the discomfort and soreness in his 
back bothered him and he wanted something 
done to relieve it. After a study of the case 
a tentative diagnosis of severe ivrenching of 
the back, ivith possible injury to the sacro- 
iliac joints, was made. An X-ray investiga- 
tion showed no evidences of a recent injury 
such as fracture or dislocation, but did show 
evidence of an old change in the body of the 
first lumbar vertebra. This ivas seen as a 
considerable decrease in the I'^olume of the 
bone, its height being noticeably less than 
that of the neighboring bones, with a slight 
truncation but no angulation or gibbus. In 
1 iew of his occupation, that of a laborer, it 
seems proper to consider this as an old, 
hitherto unrecognized case of Kummell’s 
disease disclosed by the X-ray evidence. The 
man never has had a back injury severe 
enough to require surgical attention, has 
never been confined to bed for back trouble, 
yet there is unmistakable X-ray evidence of 
a collapsed first lumbar vertebra which must 
have antedated the recent injury by a con- 
siderable period of time, probabty years 
A third case (Fig. 2) is that of A B , 
rvhite, male, 52 )'^ears of age, who came to 
Frances Willard Hospital, referred by Dr. 
A. F. Stewart. He complained of lo-w back 
pain. Six months previously this patient 
had been in an automobile accident, the car 
turning over. He rvas knocked unconscious 
and “came to” in a doctor’s office. He had 
been struck over the head in the temporal 
region and the skin over the lumbar region 
was bruised. After restoratives had been 
administered and dressings applied to the 
bruised parts he walked out of the doctor’s 
office, was taken home and put to bed, re- 
maining there for four days. He felt weak 
but could walk without much difficulty and 
had no pain except a little in tlie lumbar 
region, which gradually subsided and disap- 
peared entirely in about two months time 
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Fig 3 Case A. X-raj suuly siiowed no cvukncc 
of uone fracture or dislocation Init disclosed a 
typical alteration of tlic bod) of the sixth dorsal 
vertebra, which is materially smaller than the 
bones aiiovc and below it The evidence was such 
that a report of Kiiinnieirs disease was made 

He could then bend his back in any direction 
without pain. After about two niontlis of 
normal ease, the pain in his back returned, 
from which he sought relief upon entering 
the hospital. (Incidentally, a lawsuit was 
in the offing.) An X-ray examination was 
made (September 28, 1928), with the fol- 
lowing report; “The body of the first lum- 
bar \crtebra is collapsed to less than one- 
half its normal \olume. It is evidently an 
old lesion No signs of bone fracture are 
present All other bones are normal. The 
shadows are consistent wdth a Kummell’s 
disease ” One consultant regarded the case 
as one of a compression fracture, so a sec- 
ond examination w'as made after an interval 
of three months (January 31, 1929), and 
reported as follow's: “No shadow^s of callus 
foimation are seen in any part of the dorso- 
lumbar spine The ‘settling’ of the body 
of the first lumbar vertebra, reported on my 


Fig 4 Case 5 An X-ray examination of the 
spine disclosed the decrease in height of the first 
lumbar vertebra, indicating a collapse The X-ray 
shadow's arc rather more like those in the ordinar)' 
compression fracture than is true of the usual post- 
traumatic case, but the fact that the symptoms did 
not manifest themselves until nearly three months 
after the injury seems to warrant its being classi- 
fied as an atypical Kummell’s disease. 

previous examination, is again manifested, 
the condition being substantialh- the same. 
From the X-ra}' standpoint the features are 
quite those of a KummeH’s disease ” 

A fourth case (Fig. 3) is that of S. L., 
w'hite, male, age 42, wdio was sent to me at 
the National Pathological Laboratories by 
Dr Karl Meyer, complaining of pain in his 
back This man had been in a fight some 
time previously, and he had twisted and 
strained his back in throwing his opponent. 
His back had been painful for tw'O or three 
days but this left him and he w'ent to W'Ork. 
Some time later he began to feel pain along 
his spine on movement in bending and in 
cliinbing stairs. His physical examination 
was negative. An X-ray stud)^ show'ed no 
evidence of bone fracture or dislocation, but 
disclosed a typical alteration of the body of 


558 


RADIOLOGY 



Fig 5 Case 6 X-ray examination disclosed a 
lesion imohing the twelfth dorsal and first lumbar 
^ ertebrie The bodies of both of these bones were 
fused on their apposing surfaces, with a marked 
decrease in the height of onlj the twelfth dorsal 

the sixtli dorsal i ertebra, -which was mate- 
rially smaller than the bones above and be- 
low it. The evidence was such that a report 
of Kummell’s disease uas made No X-ray 
examination had been made immediately 
after his injury, so that we do not know 
whether or not the lesion was present at that 
time, but if he had had a compression frac- 
ture it is high!} improbable that he would 
have returned to his work with a “broken 
back.” 

Case 5 (Fig 4). J. F., age 33, 145 
pounds in v eight, 5 feet 9 inches in height, 
entered Wesley Memorial Flospital on the 
service of Dr H, kl Richter. On May 26, 
1929, the patient fell about fifty feet, land- 
ing on his feet The fall resulted in an in- 
jur}- to the left foot which, upon X-ray ex- 
amination. was found to be a comminuted 
fracture of the os calcis No complaint w^as 



Fig 6 Case 7 This X-ray examination fails 
to reveal any evidence of recent bone or joint in- 
juries but does disclose the presence of an old lesion 
of the_ eighth dorsal vertebra This consists of 
a partiallj' collapsed body of the bone and is 
definitely an old rather than a recent lesion 

made by the patient of any particular trou- 
ble in his back, which, therefore, was not ex- 
amined roentgenologically Because of the 
foot injury he was confined to bed in the 
hospital for several weeks At no time did 
he notice any pain in his back until five weeks 
after the injury, w’hen he was allow^ed to be 
up and around. For the next few'^ weeks he 
noticed some slight pain and rather marked 
numbness in the dorsolumbar region. This 
numbness occurred only when the patient 
was sitting down. Since its onset it has 
been becoming progressively worse. Be- 
cause of this complaint of his back, an X-ray 
examination of the spine w’as made 
(August 10, 1929), three months after the 
injur}-, in order to satisfy the patient. This 
disclosed the decrease in height of the first 
lumbar vertebra, indicating a collapse. The 
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X-ray shadows arc rather more like those 
in the ordinary compression fracture than 
is true of the usual post-traumatic ease, 
hut the fact that the sym])toms did not mani- 
fest themselves until nearly three motilhs 
after the injury seems to warrant its being 
classified as an atypical Kummell's disease, 
with actual fracture of slight degree as the 
initial injury, with subsequent progressive 
vertebral collapse. 

Case 6 (Fig. 5). X*. T., age 64. weight 
165 pounds, 5 feet 5 inches in height, re- 
ferred August <S, 1929, by Dr. Karl Meyer 
for an X-ray .study of the gastro-intestinal 
tract. During this e.xamination there was 
noted a lesion involving the twelfth dorsal 
and first lumbar vertebne. The bodies of 
both of these bones were fused on their ap- 
posing surfaces, with a marked decrease in 
the height of only the twelfth dorsal. Upon 
questioning the patient he gave a history of a 
back strain at the age of 16. He said this in- 
jury resulted from heavy lifting and was of 
little consequence but that he did have mild 
pain in the back for a period of several weeks, 
not enough to cause him to considt a doctor. 
He did not recall any other incident which 
would point to an injury to the spine such 
as would produce the changes found. He 
has had no symptoms of spinal trouble since 
the incident of about fifty years previously. 
In this case the evidence denotes an accom- 
panying injury to the intervertebral disc, 
which also underwent a softening process, 
with subsequent al)Sorption and tlie proba- 
bility of an inflammatory accompaniment in 
the cartilage. 

Case 7 (Fig. 6). This patient, J. R., is a 
male, 23 years old, white, a carpenter by oc- 
cupation. He was admitted to Wesley Me- 
morial Hospital on Dr. Sumner Koch’s serv- 
ice on March 1, 1929, having just been hit by 
a street car. He was considerably bruised 
over the hips and there was much loss of 
skin over the thighs and left knee. An X-ray 
examination failed to reveal any evidence of 
recent bone or joint injuries but did disclose 



Fig. 7. Case 8. X-ray investigation of most of 
the bones of the l)ody disclosed only one abnormal 
are.a, that of the twelfth dorsal vertebra, the body 
of which presented a typical truncation of a par- 
tially collapsed vertebra. The shadows did not have 
the appearance of a malignancj', nor did they pre- 
sent the usual shadows of a post-typhoid spine. 
The evidence was largely in favor of a Kummell’s 
disease. 

the presence of an old lesion of the eighth 
dorsal vertebra. This consisted of the par- 
tiall)'^ collapsed bod}^ of the bone and was 
definitely an old rather than a recent lesion. 
An incomplete history as to any previous 
injuries was obtained, but it is obvious that 
no rrertebral bone can undergo such a col- 
lapse without there being some cause. This 
might easily be some minor trauma that 
am'one who goes through our modern life 
hazards is liable to experience, without its 
focusing the attention of the individual to 
any particular event. One has but to recall 
the strains and stresses incurred by students 
at high school, college, etc., in playing foot- 
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Fig. 8. Case 10 The X-ray findings are a pai- 
tial collapse of the body of the seventh dorsal ver- 
tebra Although marked truncation is present, 
there is no gibbus or prominence over this level. 
This seems to be a typical case of Kummell’s 
disease 

ball, etc., to appreciate the possibilities in 
this case. 

Case 8 (Fig. 7). This patient, E. W., 
white, female, 54 years of age, 106 pounds 
in weight, was referred by Dr. Christian 
Hauch on March 29, 1929, for X-ray study 
of the spine. There was complaint of pain 
and tenderness oA^er the lower dorsal area. 
Two years preA-iously she had stumbled OA^er 
a raised board in the sideAvalk, and fallen, 
straining her back rather painfully but not 
seA'ereh’ enough to require rest in bed. After 
a time the pain disappeared only to return 
later. For the past year she had complained 
of A-arying degrees of pain in the mid-spine. 
As she had had one breast removed four and 
a half years previously and the other tAvo 


years later for malignancy, a metastasis to 
the spine Avas suspected as the cause of the 
pain of AAdtich complaint was made. She also 
had had typhoid fever some tAventy-flve to 
thirty-five years previously. An extended 
X-ray investigation of most of the bones of 
the bod}' disclosed only one abnormal area, 
that of the tAvelfth dorsal A^ertebra, the body 
of AA'hich presented a typical truncation of a 
partially collapsed A^ertebra. The shadoAvs 
did not have the appearance of a malignancy, 
nor did they present the usual shadoAvs of a 
post-typhoid spine. The evidence Avas large- 
in faA^or of a Kummell’s disease. 

Case 9. Patient Avas J. Y., white, female, 
28 years of age. 125 pounds in AAreight, re- 
ferred by Dr. C. iM. Jacobson on January 
19, 1927, for X-ray examination of the lum- 
bar spine and sacro-iliac joints. Her com- 
plaint Avas that of recurring periods of Ioav 
back pain. For Aveeks at a time she was free 
from her trouble, but at times it became 
quite uncomfortable. It Avas most noticeable 
on arising in the morning. There was no 
history of a recent injury but eleA'-en months 
previously, Avhile being taken to a railway 
depot in a taxicab, the cab struck a hole in 
the paA'ement, and on the i-ehound she was 
bounced upAvards, striking her head against 
the ceiling of the cab. The chauffeur imme- 
diately stopped and inquired the extent of 
her injury. She complained of her head 
hurting, but went on to the depot, making 
no mention of her back. She continued her 
journe)^ a three-hour train ride, during 
Avhich time she had a good deal of headache. 
This continued for several days. Two or 
three Aveeks later she began to notice a sore 
spot in her back, but this did not bother her 
to any great extent. Later on, Avhenever she 
rode in an automobile or street car, she 
found that the pain in her back Avould re- 
turn. The X-ray examination established the 
presence of a partially collapsed body of the 
first lumbar vertebra. There Avas moderate 
truncation of the bone but no gibbus or un- 
due prominence. On this X-ray eA'idence and 



BLATNE: SPONDYLITIS TRAUMATICA TARDA 


561 


the history, the fmdinffs arc those of a trau- 
matic spoiulylitis tarda. 

Case 10 (Fig. 8). This patient was M. A., 
a female, 40 years of age. 1.35 pounds in 
weight, referred October 18, 1928, by Dr. 
R. \\h McNealy to determine the cause of a 
pain i)etween tbe .shoulder blades. Five 
months previously, while riding in an auto- 
mobile on a wet day, the car billed to make 
a turn and left the road, cra.shed through a 
retaining fence and rolled down a 20-foot 
embankment into a ditch. She was uncon- 
scious for a short period and “came to” 
standing on her feet supported by members 
of her party. Immediately after the injury 
her neck felt stiff but otherwise she made no 
complaints. Weeks later she began to notice 
some pain in the mid-dorsal region when on 
her feet, and for nearly a year she experi- 
enced pain in breathing on deep inspiration. 
This gradually subsided and since that time 
she has had no symptoms whatsoever. The 
X-ray findings (October 18, 1928) are a 
partial collapse of the body of the seventh 
dorsal vertebra. Although marked trunca- 
tion is present, there is no gibbus or promi- 
nence over this level. This seems to be a 
typical case of Kummell’s disease. A re-ex- 
amination made by me on October 1, 1929, 
shows the condition to be exactly as at the 
previous one. 

SUMMARY 

Whatever the exact etiolog}^ may be, 
Kummell’s disease, or complex, is a lesion 
that is of considerable importance to the in- 
dustrial physician and surgeon and the 
roentgenologist. 

There is some probability that the initial 
lesion is a minor degree of compression of 
a verteljral body, but careful X-ray examina- 
tions of the spine made immediately after 
injury show no fractures of the vertebra 
that on later X-ray study is found to be de- 
creased in height, indicating a partial col- 
lapse. 


1'hcre can be no doubt but that some 
cases, diagnosed as Kummell’s disease, were 
simple compression fractures overlooked on 
X-ray examination or not roentgenographed 
at all. 

There is a fairly constant sequence of 
events which characterizes this condition. 

It is not a disabling disease and may be 
symptomlcss. 

The X-ray is the only means by which its 
presence may be revealed. 
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DISCUSSION 

Dr. W. W. Wasson (Denver, Coio). In 
view of the hesitancy of the audience in dis- 
cussing the papers, I would like to report a 
case. I do not Avish to be placed in the posi- 
tion of reporting the impossible, but I do 
believe that it probably offers one or two 
points to Dr. Blaine’s paper. In the spine 
Ave have many vertebrie. There are certain 
points in that spine AA'here a force, Avhen 
applied to the spine, gives the greatest 
trauma to the vertebra — certain crucial 
points. It is also reasonable to assume that 
all of the vertebrse Avill not have the same 
strength. This case that I Avish to report 
illustrates tliat possibility. A parachute 
jumper left his plane at three thousand feet. 
He AA^eighed one hundred and seventy-five 
pounds. He had a twenty-eight foot para- 
chute. The parachute opened only three 
feet. According to calculations, this Avas suf- 
ficient to break the fall of only tAventy-five 
pounds. We, therefore, have a one hundred 
and fifty pound man falling from a three 
thousand foot altitude. The man fought the 
rope all the Avay doAvn. He lit on his toes. 
He was a professional parachute jumper, 
and kneAV Avhat Avas going on at all times, 
even Avhen he struck the ground. He lit on 
his toes and Avas jackknifed. According to 
the calculations of the timers, the observers, 
this man Avas travelling at the rate of tAvo 
miles per minute Avhen he struck the ground. 
His toes entered the ground four inches. 
Blood spurted from his nose and mouth. He 
was unconscious for some thirty days. He 
Avas in the hospital for some two or three 
months. He AA'alkecl into my office Avith a 
cane a fcAv months later for a radiograph 
of his spine. \'ery much to my surprise 
there AA-as not a great deal of displacement 
of any of his vertebra;. He had a com- 
pression fracture of the second lumbar and 
two thoracic vertebra; Avith a perfectly sound 
vertebra in betAveen the tAvo compressed 
fractures of the thoracic vertebrae. Thi.s 


seems to me to bring up the point that cer- 
tain ones of his vertebrae must have had less 
strength than the others. 

Dr. H. P. Doub (Detroit, Mich.): This 
subject Avhich Dr. Blaine has brought up is 
a very timely one indeed because of its eco- 
nomic importance and because of the fact 
that it is, or has been until recently, rather 
imperfectly understood. In fact, the origin 
of this is not as yet clearty defined. I believe 
that it behooves us as roentgenologists to 
insist upon a standard technic for examina- 
tion of the spine so that we may obtain rec- 
ords of these cases, and also protect the 
patient against a long disability. The first 
thing that Ave should insist upon is a lateral 
vieAv of the spine Avith sufficiently good tech- 
nic to shoAv the bodies of the vertebrie clear- 
ly. These cases of injury to the spine Avhich 
at first shoAv no evidence of bone injury, and 
wffiich later shoAv narroAving of the bodies of 
the vertebra;, may result in considerable eco- 
nomic loss because of inability of the patient 
to do his Avork. 

The cause of this, as Dr. Blaine has ex- 
plained, is not entirely clear. So far as I can 
find out in the study of the literature, etc., 
it AA'ould appear to be some nutritional or 
trophic disturbance due either to injury to 
the blood supply or nerr^e of the affected 
A'ertebra. One instance has been reported in 
AAffiich an injury case came to postmortem 
examination. Evidence of considerable in- 
jury to the blood vessels supplying the bodies 
of the lumbar vertebrse, Avhich AA^ere nar- 
rowed. Avas seen. 

Senile kyphosis, as mentioned by Dr. 
Blaine, gives someAvhat the same picture. 
There is rather marked osteoporosis. With 
the marked kyphosis there is a tremendous 
crushing influence on these vertebras, Avhich 
may enter into the etiology or Avhich may 
accentuate the condition. 

Dr, Bl.mne (closing); The essentia! 
point of the story is that in Kummell’s dis- 
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case wc arc dcalinjj with a chaiijjc that de- 
velops slowly, usually lou}^ after au initial 
injury. Wc cannot classify as a case of 
Kninmcirs disease any case that shows an 
ininicdiate compression fracture, such as Dr. 
Wasson has shown ns. His intercslinjj case 
may add one point to what has heen sng;- 
gested in the pn|)er, namely, that the collap.se 
of a vertebra in the manner shown jirohahly 


occurs in a body that has a lessened resist- 
ance. and in which there was probably a 
minor degree of innammatory ebange which 
weakened this one particular bone — the one 
to give way to the force which the normal 
vertebne resisted. A chain is no stronger 
than its weakest link in mechanics, and this 
is probably equally true in bone resistance 
of the s|)inal column. 


Moral and Physical Aspects of the X-ray 
Film Storage Problem. Charles E. Remy. 
Modem Hospital, April, 1930, XXIV, 59. 

Why X-ray Films should be Preserved 
Indefinitely. Ramsay Spillman. Modern 
Hospital, September, 1930, XXXV, 63. 

A fair judgment of the arguments advanced 
by the writers of these two papers depends up- 
on the reading of botli, or, as Modern Hospital 
editorially states, “ 'There arc two sides to 
eveiy question.' and it is only liy a frank dis- 
cussion of both sides that the ultimate truth 
may be uncovered.” 

The first writer advances arguments for the 
destroying of the great bulk of an institution’s 
films, claiming tliat the medical staff is respon- 
sible in the main for the retention of them be- 
yond a limited period, under a delusion that 
“some da}' it will have the time to study these 
thousands of old X-ray films.” He adds : “It 
has been my observation . . . that after the 
lapse of even a year, the physician, in studying 
the patient’s past history in relation to his 
present complaints, depends almost exclusive- 
ly upon the report of the roentgenologist. 


rather than upon the film and its interpreta- 
tion.” Dr. Spillman, in his article, does not 
allow these statements to go undiscussed. 

Writing of acetate films, Dr. Remy makes 
the admission that he has taken the word of 
“the representative of a prominent fire under- 
writers’ association” that “he did not know 
whether or not these films would give off poi- 
sonous fumes in case of serious fire.” These 
need not be matters of surmise and hearsay, 
since they have been scientifically investigated 
and reported upon, as, for instance, “Safe- 
guarding the Storage of Photographic, Motion 
Picture, and X-ray Films,” by C. R. Brown, 
Assistant Physicist of the Bureau of Stand- 
ards, Washington (Radiology, May, 1930, 
XIV, 454). 

In Dr. Spillman’s reply he analyzes the rea- 
sons why a physician may need to re-examine 
films as a case develops, how an adequate in- 
dex may make films in storage available for 
reference without necessitating the handling 
of those not wanted, and a study of the prop- 
erties and economics of films. 

M. Inglehakt. 



VERRUCA PLANT ARIS^ 


By J. NEWTON SISK, M.D., Madison, Wisconsin 
Division of Roentgenology, Jackson Clinic, Madison, Wis. 


V ERRUCA plantaris is an entity fre- 
quently not recognized ; when ob- 
served, it is often classified as a plan- 
tar callus because of the coincidence in some 
instances of a considerable amount of kera- 
tosis. Since we have been on the alert for 
this manifestation, it is surprising how com- 
monly it is found. The number of cases now 
being brought under observation is increas- 
ing rapidly, since this condition has been 
called to the attention of the student health 
departments of schools and the medical in- 
spection service of institutions fostering 
g}’mnastic activities. 

Radiologists and dermatologists are be- 
ginning to attach more importance to vari- 
ous types of callosities of the feet than they 
did four or five years ago when very little 
was written on the subject. Although ver- 
ruca plantaris apparently is unimportant, the 
frequency with which pain and sometimes 
occupational disability occur in these lesions 
justifies the interest taken. From our ex- 
perience and from a study of the recent 
literature, we have concluded that the cause 
of verruca plantaris is an infection, con- 
tagious to the extent that its prevalence ap- 
proaches endemic proportions. 

The cause of the lesions has not been de- 
termined, so far as I know, but its dissem- 
ination appears, from our study of fifty- 
three cases, to have a distinct relation to use 
of the same g}’^mnasiums, shower baths, and 
swimming pools. I recall the simultaneous 
occurrence of plantar warts in three mem- 
bers of a family in daily contact with the 
same shower bath, and in six students from 
a sorority house who used the same shower 
bath. 

Control of the dissemination of verruca 


iRcad before the Radtolocical Societv of North America at 
the Fifteenth Annua! Meeting, at Toronto, Dec. 2 to 6. 1929. 


plantaris does not appear to be easily ac- 
complished. Various modes of disinfection 
of floors where persons walk with bare feet 
have been practised without any measure of 
success. Wearing slippers is quite effective, 
and the condition is being controlled by this 
means in some institutions. 

The diagnosis of verruca plantaris is 
simple, but care should be taken not to con- 
fuse it with the more common callus seen 
on the feet. Our early interest in distinguish- 
ing verruca plantaris from these callosities 
was from the observation of extensive kera- 
tosis, studded with the characteristic trans- 
lucent areas, at sites where the irritation of 
weight-bearing or the pressure of ill-fitting 
shoes did not exist. There is a period in its 
life history when the verruca does not show 
the pin-point dots described by Taussig and 
Miller (1). In this stage it probably is in- 
active and, unless involved in extensive cal- 
lus that is constantly irritated, it is not sen- 
sitive to pressure and the patient does not 
realize its presence. In a few of our cases 
the history of these warts extended over 
several years, with periods of activity which 
subsided and again became active with pain 
on pressure. 

Verruca plantaris usually occurs on the 
anterior half of the feet. In three of our 
cases the lesions occurred on the heels; the 
toes were involved in six cases. All other 
locations were on or near the transverse 
plantar arch. Two patients presented mul- 
tiple lesions evidently consisting of one par- 
ent location with more than twenty-five sec- 
ondary lesions widely disseminated over the 
anterior half of the plantar surface. Eight 
had discrete verrucas, three a single lesion, 
and the remaining number two or three 
discrete verrucas. 

Our study of fifty-three cases successfully 
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treated by X-ray has convinced us that the 
condition is not limited to a^tc, sex, color, 
race, or occupation. The a.ttes in this serie.s 
varieil from ei},dit to forty years. 'Fhere 
were forty-six females, which inchidcd 
thirty-three students, three white and two 
colored domestics, three steno>,fr:tphers. two 
cashiers, and three nur.^es: seven men, in- 
cludinjj two doctors, one minister, one 
jockey, two students, and one colored jani- 
tor. 

Three of our patients had had three treat- 
ments with electrodcsiccation three months 
previous to X-ray treatment ; they com- 
plained of pain with electrodesiccation and 
the result was unsuccessful. One patient 
had had one radium treatment of an hour’s 
duration, without noticeable results. We 
have observed the surgical treatment in three 
cases; the result was satisfactory hut the 
convalescent period was long and- was asso- 
ciated with considerable pain and some dis- 
ability. With the exception of two cases, 
pain was relieved after the fourth day fol- 
lowing the first X-ray treatment and the 
convalescent period was about four weeks; 
the longest period was seven weeks, at which 
time all evidence of the growth had disap- 
peared. 

Our technic is a dose twice the time re- 
quired to produce a mild erythema on the 
flexor surfaces, with unfiltered radiation 
limited to the bounds of the lesion, followed, 
if required, in three weeks by a dose of one 
and one-half erythema intensity. In only 
two cases was it necessary to give further 
radiation — the greatest number of treat- 
ments was five in a single case. In none of 
our cases was there a period of disability. 
Many of the patients mentioned that the 
sites treated were slightly tender to pressure 
for a day or two, several days after the 
first treatment. 

CONCLUSIOXS 

1. Verruca plantaris is a more common 
disease than is generally recognized. 


2. It is caused by an infective agent and 
is conlfigious. 

3. Because of the complete cure of the 
di.sea.se without pain or disability. X-ray 
treatment is the method of choice. 
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DISCUSSION 

Dk. W. W. Belden (New York): It is 
rather embarrassing for me to discuss a 
paper on therapy when I see here such emi- 
nent therapists as Dr. Remer, of New York, 
our Chairman, and others. However. I was 
pleased to hear Dr. Sisk’s paper and I think 
he covered the subject very completelj’^ in- 
deed. There is only one point I should like 
to bring out, that, in our experience, both 
in the office and at the hospital, we have 
found there is one technic which has been 
efficacious — a combination of the so-called 
superficial and moderately deep therapy; in 
other words, the filtered and unfiltered radi- 
ation. We use the following technic: Shield- 
ing doM’n carefully around the lesion with 
lead, we apply a 6-inch gap, 3 ma. of cur- 
rent, 2 min. exposure time, at one-eighth 
inch distance. These figures work out, ac- 
cording to the formula of Witherbee and 
Remer, to one unfiltered unit. We then 
change our. setting to a 9-inch backup spark 
gap, with 5 ma. of current, 3 mm. aluminum 
filter, at a 10-inch distance, and give the 
lesion two minutes more at tlie same sit- 
ting. We have found that by using this 
technic, the warts, callosities, etc., disappear 
more rapidl}^ 

Dr. Cassie B. Rose (Chicago): I much 
appreciate Dr. Sisk’s paper. I have treated 
a good many plantar warts in practically the 
same way as Dr. Sisk has described, and 
have found, as he has, that the pain is great- 
!)’■ relieved within two or three days. Occa- 
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sionally the pain returns after two weeks or 
so, usually not so severe as the original pain. 
A second treatment is given. Rarely have 
I needed more than two X-ray treatments to 
accomplish a cure. I believe that X-ray is a 
simple and satisfactory treatment for ver- 
ruca plantaris. 

Dr. Sisk (closing) : We have not found 
it necessary to use any dosage other than 
unfiltered radiation. I should be disinclined 
to use filtered radiation when there is no 
indication for it. I had no idea of discuss- 
ing technic, but the mention of it leads me 
to say that the milliampere-minute dose in 
different institutions is not uniform on ac- 
count of the variation in tubes. It has been 
our practice to standardize a broad focus 
tube for superficial therapy against a skin 
reaction on a flexor surface. We use 100 


kilovolt peak determined by sphere gap, at 
a skin-to-target distance of 10 inches. It is 
important carefully to screen with lead 
around the wart that is being treated. 

Failure to produce results with X-ray 
therapy in verruca plantaris has been re- 
ported, but we have not experienced such 
disappointment when we hai^e been certain 
that we were treating a plantar wart. We 
believe that reported failures of not healing 
warts were failures to remove a callus which 
might or might not have had an infected 
site. Calluses are much more difficult to re- 
move by radiation than verruca plantaris, 
and I think there is considerable difference 
between a plantar callus and a plantar wart. 
The literature of the past two years gives 
sufficient information for a differential diag- 
nosis. 



SARCOMA OF 'nil-: STOMACH 

lU- KOBMRT .1. KKKVIiS, M.D. 

Trom tlu’ Medical Delia rtinent nf Colnmliia I'nivercity Collepe of Piiysiciaiis and Surgeons, 
and the Roentgen-ray Department of the I’re.shytcrian Hospital, Ni;\v Yonic City 


S ARCOMA of the stomach is seldom en- 
countered, if one may judge hv tlie re- 
ports in the literature. Approximately 
200 cases have heen reported and they seem 
to he of more freciucnt occurrence than indi- 
vidual experience would lead one to infer. 

Iti the Berlin Pathological Institttte. for in- 
stance, there is hut one example of sarcoma 
of the stomach in the 840 specimens. In 
this discussion 1 h.'ivc excluded lymphosar- 
coma. which is a fairly frctiitcnt finding. 

Frazier, in 1914. quotes Bruch as being 
the first to record a case of sarcoma of the 
stomach, in 1847. Virchow, in 1864. re- 
ferred to three cases. 

Baldy, in 1893. reported the case of a pa- 
tient who came to him complaining of a 
mass in the abdomen, which was accom- 
panied by progressive weakness and loss of 
weight. Physical examination disclosed a 
large irregular mass filling the entire abdo- 
men from the symphysis to the ensiform 
cartilage. A small hard mass, the size of a 
walnut, was found in the umbilicus. There 
had been no gastro-intestinal symptoms. 
Operation disclosed a large tumor protrud- 
ing from the posterior wall and involving 
practically the entire stomach. There was 
no microscopical report. 

Hartley, in 1896, reported the case of a 
woman aged 54, whose illness began five 
years previously \yith indigestion. She 
vomited once at that time. She had no more 
trouble until one year before admission, 
when she vomited blood on five consecutive 
mornings. At that time enlargement of the 
abdomen was noticed. At operation a large 
tumor of the stomach was found measuring 
8 X 10 X 15 centimeters. The mucosa was 
hyperemic but not ulcerated. "' A gastric re- 
section was done and sections of the tumor 
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showed it to be of the spindle-celled type. 
'Pile patient was discharged as “cured.” 

Fiiilayson, in 1899, reported the case of a 
child, aged 3^ years, who was admitted to 
his service because of a marked anemia and 
failing health, of three months’ duration. 
'J'here was no pain or tenderness and no pal- 
pable masses. The child vomited once be- 
fore admission. After admission the condi- 
tion became steadily worse — profound ane- 
mia. vomiting, coma, and death. Necropsy 
disclosed a tumor of the posterior wall of 
the stomach near the cardia which measured 
2X4 cm. in diameter. The mucous mem- 
brane beneath this area was ulcerated. 
Microscopical examination disclosed a spin- 
dle-celled sarcoma. 

Haggard gives probably the most com- 
plete resume of the literature and classifica- 
tion of sarcoma according to the microscopic 
appearance. He was able to obtain a micro- 
scopic diagnosis in 76 of 107 cases operated 
upon. According to his classification there 
are seventeen different varieties of sarcoma 
of the stomach. 

Fenwick, in 1901, reported the case of a 
young woman, aged 22, who came to him 
complaining of severe pains in the epigas- 
trium of one year's duration. The first 
symptoms were those of mild indigestion, 
gradually becoming more severe, until at the 
time of her visit she had lost about twenty- 
five pounds. Pain usually began several 
hours after a meal, lasting three or four 
hours, with no relief from food. The at- 
tacks were associated with heartburn and 
frequent belching of sour or tasteless gases. 
A hard palpable mass was present in the 
right hypochondrium. Operation disclosed 
a large intramural tumor mass occupying the 
greater portion of the pyloric end of the 
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stomach. A partial gastrectom)’^ was per- 
formed and the pathological report was fibro- 
sarcoma, A physical examination fifteen 
months after the operation showed no evi- 
dence of recurrence and the patient had 
gained fifty pounds in weight. 

Hail, in 1928, reported the case of a 
young man, aged 20, complaining of inter- 
mittent pain in the abdomen three months’ 
duration, which had no relation to meals. 
Physical examination disclosed a mass about 
the size of the clenched fist in the left hypo- 
chondriac region, extending into the epigas- 
trium. The mass was smooth and slightly 
movable. Blood test showed a moderate de- 
gree of anemia. Operation disclosed a tu- 
mor mass involving almost the entire stom- 
ach and adherent to the pancreas and liver. 
Sections of the tumor revealed small round 
cells of a typically sarcomatous nature. 

Douglas, in his analysis of reported cases, 
found that gastric sarcoma occurs in young- 
er individuals than does carcinoma. The 
average age incidence for sarcoma was 41.6 
years, as compared with 61.2 years for car- 
cinoma. The youngest case reported is Fin- 
layson’s, a boy of years. The oldest 
was found in a man of 85 (Gosset). Al- 
though sarcoma is thought to be a disease 
of young adults, it seems to be more fre- 
quently found after the fortieth year. 

Carnot and Lambling, in 1928, reported 
a most interesting case. A woman, aged 42, 
was admitted to the wards of the Hotel 
Dieu, complaining of cardiac disturbance 
and showing marked anemia. For a number 
of months she had noticed weakness of the 
legs and a constant pain in the right upper 
abdomen, not related to the taking of food. 
Following this, she began having palpitation 
and frequent pains over the heart. A pal- 
pable mass was found in the epigastrium. 
Because of the cardiac condition, operation 
was delayed. She became steadily worse, 
and died. Necropsy disclosed a large tumor 
mass almost completely filling the right auri- 


cle. It was attached to its posterior inferior 
margin and had infiltrated the walls of the 
superior vena cava. In the stomach was a 
large multilobulated mass 14 cm. in diameter 
which had not eroded the mucosa. The mi- 
croscopical studies disclosed sarcoma of the 
stomach and metastases in the liver, appar- 
ently extending through the posterior medi- 
astinum into the heart. 

Boyd, in his textbook on Surgical Pathoi- 
og)’’, states that, “sarcoma of the stomach is 
of equal frequency in men and women.” 

ETIOLOGY 

The etiology of sarcoma of the stomach, 
like carcinoma, is unknown. Many believe, 
as does Ewing, that inflammatory changes 
are significant predisposing factors. The 
case reported by Pistocchi is interesting in 
that the symptoms followed severe trauma 
of the epigastrium. He is inclined to accept 
a direct connection with trauma as a causa- 
tive factor. 

CL.A.SSIFICATIOX 

i 

Sarcomas are connective tissue growth' 
hence they never develop from tb ' 
membrane. According to their ti 
they may be fibrosarcomas, myo 
lymphosarcomas. According 
classification, there are three 
(1) lymphosarcoma, which is 
mon, (2) round cell, and (3) 
fibrosarcoma. 

The round-cell type is of 
gin as an infiltration of 
which subsequently spread 
lar coat through its intc 
tissue, finally destroying ; 
tractile fibers. At first 
brane is merely stretche< 
grow’th f- 

at the late " ' 

disease and 

The spind. 
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a round or oval circuniscrihcd lunior of the 
stomach wall, situated usually near the curv- 
atures. As the tumor }j;rows it projects 
more beneath the serou‘> coat and exerts suf- 
ficient traction upon its site of orijfin so that 



Fig. 1. Case 1. Roentgenogram of the stomach 
showing the filling defect on the greater curvature. 


in the later stages it not only drags the en- 
tire stomach downward but often acquires a 
pedunculated appearance. It is usually 
smooth and firm on section. As the bulk 
increases, it often becomes irregular in 
shape. Degeneration and ulceration have 
been found in a number of cases. 

Microscopically the structure varies be- 
tween wide limits. In some cases the type 
approaches that of a cellular myoma and 
the recognition of a myogenous origin is 
readily accomplished. The differentiation 
between a myosarcoma and a spindle-celled 
sarcoma, according to Ewing, largely de- 
pends on the attitude of the observer. He 
believes that many of the so-called round- 
celled sarcomas are of muscular origin. In 
some cases careful examination has revealed 
typical myosarcoma in one portion, spindle 
cells in another, and elsewhere only round 


cells (Moser). The arrangement of the 
cells in intertwining bundles is often a char- 
acteristic feature. The grouping of cells 
about blood vessels has sometimes suggested 
that the tumor arises from the walls of the 
vessels as in myoma uteri (Kaufman), and 
it has led to the diagnosis of angiosarcoma 
or lymphangiosarcoma. 

SYMPTOMS 

In a number of cases there were no defi- 
nite subjective symptoms; this was espe- 
cially true if the tumor was situated in the 
])ars media and the mucous membrane was 
not involved. The amount of pain depends 
on the presence or absence of ulceration. 
Symptoms may vary from mild epigastric 
distress to the severe manifestations of car- 
cinoma. Melena and anemia are very com- 
mon findings, especially in the round-celled 
type. Rapid loss of weight is often ob- 
served. a loss wdiich, however, is readily 
regained when the patient is put to bed on 
proper diet: this is especiall)’’ true in the 
early stages. Cachexia develops more slow- 
ly than in carcinoma. Enlargement of the 
spleen has been frequently found. It is 
thought (but not proven) that some of the 
benign tumors may undergo sarcomatous de- 
generation. One such case reported is that 
of a patient who had had a tumor for years 
which was thought to be an ovarian cyst. 
Operation revealed a sarcoma of the stom- 
ach wall. 

Metastases appeared in about 30 or 40 
per cent of the cases. 'The round-celled type 
is thought to be more malignant and metas- 
tasizes more readily, whereas the spindle- 
celled is usually slow in growth and likewise 
slow to metastasize. Perforation is more 
common in the round-celled type. 

CASE REPORTS 

Case 1 (Unit No. 67,090). An Italian 
furniture salesman, aged 43, was admitted 
to the Presbyterian Hospital, New York 
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City, October 25, 1926, complaining- of pain 
in the abdomen, -which had been intermittent 
over a period of several months. He had 
apparently been in good health until the past 
four or fi^^e months, Avhen he began to he 


sion there had been an irreg^ular temperature, 
at times reaching 104 degrees. 

Physical examination was essentiallv neg- 
ative except for the abdomen. The liver 
was three fing^erhreadths below the costal 




Fig:. 2. Photographs of the tumor removed (Case 1). The margins are 
raised and project into the lumen of the stomach. The center is ulcerated. 


severely constipated and to have vague 
cramps in the abdomen, coming on usually 
an hour or more after eating and relieved 
by sodium bicarbonate. These attacks had 
appeared er-ery three or four days for sev- 
eral weeks prior to admission. There were 
no gaseous eructations or real pain. Four 
weeks prior to admission nausea was per- 
sistent but he vomited only once ; the vomi- 
tus was said to be of a dark brown color. 
He gradually became worse and complained 
of some dizziness. Because of his nausea 
and gastric discomfort he could eat ver}' 
little, to which he attributed the loss of fif- 
teen or twenty pounds in weight. No tarry 
stools had been observed nor had he noticed 
jaundice. For three weeks prior to admis- 


margin. The spleen was barely palpable. 
There was a definite tenderness in the epi- 
gastrium, to the right of the midline. No 
I^alpable masses could be detected. 

The blood e.xamination disclosed a hemo- 
globin of 15 or 20 per cent; red blood cells 
1,500,000; white cells, 16,000. A blood 
Wassermann was negative. The stools on 
several occasions showed a positive guaiac 
test. 

Roentgen examination of the lungs dis- 
closed an old fibrosed tuberculous process in 
both apices. The barium meal showed the 
stomach to be median in position, atonic, 
and with very few peristaltic waves — only 
over the antrum. A broad, irregular filling 
defect was present on the greater curvature. 
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bejfinninj^ abcnil an inch from Ihc upper 
inarpn of the fundus and extending <n-er an 
area about three inches in diameter. 'Phere 
was no six-hour residue. A diaijnusis of 
carcinoma was made. and. because of it> 



Fig. 3, C.isc 2. Roentgenogram of the stomach 
showing the large area of infiltration along the 
lesser curvature. 


situation, the neoplasm was tiiought to be 
inoperable. 

Occult blood continued to be present in 
the stools. After several transfusions the 
hemoglobin came up to 45 per cent and the 
red cells to 2,900,000. After three weeks 
in the hospital he felt much better and was 
discharged against advice. Two weeks later 
the pain became more se^ ere and tarry 
stools were again noted. 

He was readmitted February 13, w'ith a 
hemoglobin of 75 per cent and a red cell 
count of 3,800,000. Operation was per- 
formed by Dr. Fordyce B. St. John on Feb- 
ruary 14. A tumor mass was found involv- 
ing the posterior portion of the pars media. 


mcn.suring 4X5X2 cm. and showing an 
ulceralitig crater 2 cm. <lecp. No definite 
regional lymph nodes could be felt. A high 
sleeve resection and posterior gastro-enter- 
osiomy were perforined. 

The pathological report follows: “Micro- 
scopical examination disclosed an interstitial 
gnnvth lying between the mucous mem- 
brane and the outer coat of the muscle. The 
mucous membrane covers it except in the 
crater of the ulcer. The muscle coat lies 
external to it, except at one or two points 
where the tumor lies in the subserous tissue. 
Numerous bands of fibers run in different 
directions and tend to interlace. The fibrils 
of the tumor arc very slender but with a 
van (iieson stain they are garnet, whereas 
the supporting collagen fibrils are a deep red. 
This means that the nature of the fibrils 
cannot be definitely determined. The cells 
appear rather large, elongated, with hyper- 
chromatic nuclei. Mitoses were seen in an 
average of one to every two high power 
fields. These findings place the tumor in the 
grou]) of stomach sarcomas, called by Ew- 
ing ‘spindle-cell myosarcomas.’ He finds 
nietastases to the liver very frequently. 
This tvpe of tumor we have followed in 
other parts of the body and recurrence is 
common, but there is no record of metas- 
tases. The prognosis for the patient should 
be relatively good.” 

Following operation the patient steadily 
improved and gained seventeen pounds in 
weight in two months. He continued to feel 
well until November 10, 1927, eight months 
after the operation, when he began to lose 
weight and appetite, and developed a cough. 
The blood count was: hemoglobin 80 per 
cent, red cells 5,230,000, white cells 11,400. 

Roentgen examination of the chest dis- 
closed diffuse malignant metastases. The 
roentgen examination of the stomach dis- 
closed a filling defect in the upper margin 
of the cardia, which was suggestive of a 
recurrence. His condition became steadily 
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worse and on January 4, 1928, he died. A 
necropsy permit could not be obtained. 

Case 2 } N. B., a white girl, aged 13, 
was admitted to the Mary Imogene Bassett 
Hospital, February 1, 1930, complaining of 
headaches, dizziness, and weakness. She 
had been apparently well until fifteen 
months previously, when she began having 
headaches and weakness. There had been 
no gastro-intestinal symptoms, abdominal 
pain, gas, bloating, nausea, diarrhea, or con- 
stipation. She had lost a few pounds in 
weight. Five days before admission the 
symptoms became much worse and she 
fainted for the first time. 

Physical examination was essentiall}’^ neg- 
ative except for tenderness over the epigas- 
trium. 

The blood count on admission disclosed 
hemoglobin 28 per cent, red cells 2,000,000, 
white cells, 6,600. The stool examinations 
were repeatedly positive for occult blood. 

After being placed on a diet consisting of 
vegetables and large doses of iron, the hem- 
oglobin came up to 69 per cent. 

Roentgen examination of the gastro-intes- 
tinal tract disclosed a large irregular filling 
defect, apparently beginning on the lesser 
curvature in the pyloric region and extend- 
ing through almost to the greater curvature. 
A projection was present on the lesser cur- 
vature and another on the anterior wall, 
which had the appearance of penetrating ul- 
cers. The duodenal bulb was well filled and 
freely movable. 

Operation was performed, March 22, by 
Dr. IMonroe Mclver, and the findings fol- 
low. Upon opening the abdomen a large 
firm mass was found extending from the 
pylorus to about the lower third of the stom- 
ach. The firm, irregular infiltration extend- 
ed on the lesser curvature, and on opening 
the lesser peritoneal cavity, nodular masses 
could be palpated on the posterior wall of 

il am indebted to Dr. George MacKenzie for the oppor- 
tunity to report thi^ ca're. 


the stomach almost to the cardia. There 
were small glands in the omentum between 
the stomach and the colon. Similar glands 
could be palpated in the mesentery of the 
small intestine. Sections were taken and 
the abdomen closed without drainage. 

Microscopical report follows: “The tis- 
sue is made up of closely packed cells which 
vary in morphology from the round cells 
with scanty cytoplasm to spindle-shaped 
cells with distinct but by no means abundant 
cytoplasm. The majority of the cells are of 
a spindle t 3 'pe and only an occasional mitotic 
figure is seen. A few budding blood vessels 
are observed, but in general the tissue is not 
profusely vascularized. Diagnosis: Spin- 
dle-cell sarcoma.” 

The patient made an uneventful recovery 
and was discharged on April 7, 1930. The 
blood count on discharge was: red cells 
4,150,000; hemoglobin 83 per cent; white 
cells 5,100. 

Following operation the patipnt was given 
deep X-ray therapy, to which there was 
some reaction. Vomitus obtained during 
the reaction contained no free HCl. 

Examination two months later showed 
the patient to be apparently well. 

CONCLUSION 

Although primarj'- sarcoma of the stom- 
ach is not as rare as it was once thought to 
be, it is still uncommon enough to warrant 
a careful study of such cases. The charac- 
ter of this neoplasm varies so widely in the 
different varieties, from extreme malignancy 
down to almost certain promise of radical 
cure, that attention to the possibility of its 
occurrence as well as to its early diagnosis, 
is a matter of utmost importance. The 
prognosis in these cases seems to vary ac- 
cording to the duration of the disease, ex- 
tent of involvement, and type of growth. A 
number of cases have been reported to be 
well a number of vears after operation, but 
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in miincroits instances the diagnosis has Iicen 
made so late in tiie course of the disease that 
operative procedure was of no avail. 
Where, liowcvcr, early (^]ieralion was nn- 
clcrtakcn, radical cure, or at least frcedoni 
from recurrence for a number of years, has 
been frequently obtained. 
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The life of the Universal tube used in this 
type of work varies directly with the size of 
the focal spot. In all cases a deposit of tung- 
sten is laid down on the glass of the tube, 
and it eventually becomes inoperative, either 
by reason of the filtration r’alue of the tung- 
sten, or puncture of the tube because of this 
deposit. Disturbance of the anode surface, 
such as melting and roughening, plays no 
important role in the dimensions of the pin- 
point photograph of the effective focal spot, 
nor does it play any role in the service of 
the tube. 

The cooled type of tube with inset tung- 
sten button anode is not so satisfactory 
where high kilovoltages are used. This ap- 
pears to be due to the fact that these volt- 
ages melt out a spot and form a blister on 
the anode, causing a change in the inherent 
characteristics of the tubes. The exact nature 
of this change has not been definitely proven, 
although it is certainly due to a change in 
quantity rather than quality of radiation. 
Spectroscopic determinations show that the 
type of wave lengfth is not affected by this 
condition, nor is the pin-point photograph 
of the focal point changed. On operation, 
the tube gives a brilliant illumination when 
high milliamperages are used. There is also 
an instability of milliamperage, as is demon- 
strated by the fact that it does not corre- 
spond to that set on the pre-reading meter. 
When this meter is set for an exposure of 
200 milliamperes, about 300 milliamperes 
are produced, and it would seem that a 
major portion of this apparent current is 
used up on the production of light rather 
than X-rays. All milliampere readings haA*e 
been made on a meter in the high tension 
circuit. 

After this damage has taken place the 
tube may be used in instances in which a 
small output is desired, but it has no further 
use insofar as speed work is concerned. This 
condition pertains in all tubes of this type 
of construction, regardless of make. We 


have demonstrated in the case of the Uni- 
versal tube that when high voltages are util- 
ized the effective focal point is not different 
than when low energies are applied ; but it is 
observed that instead of the focal area being 
equally affected, that portion of the anode 
closest to the filament receives the bulk of 
the rays. The target at this point shows 
much more wear and tear than at any other 
point in the focal area. 

The amount of energj'^ which may be ap- 
plied to line focus tubes is extremely high 
when compared to a tube of the correspond- 
ing effective focal area in the Coolidge line. 
For example, the 20 K.W. tube, which has 
an effective focal point of about half the 
size of the 100 ma. Coolidge, will accept 300 
ma. for one-half second at less than 60 
K.V.P. without any evidence of strain on 
the tube or impairment of it. The 10 K.W. 
tube will accept 300 ma. for two-te iths of a 
second, with the kilovoltage noted above, 
without any difficulty. However, v.ffien the 
penetration is increased above 60 K.W.P., 
damage to the tube may result. 

These limitations hold true for all cooled 
tubes, the only difference being the greater 
amount of energy accepted by the line focus 
tubes as compared with the point focus tube 
with the same effective focal area. 

Much has been said about the effect of 
size of the focal point on the production of 
clear-cut detail, and it has often been stated 
that at a distance of six feet a broad focus 
tube will give as good definition as does a 
fine focus tube. In checking this statement 
and even increasing the distance to as much 
as nine feet, the fallacy of this argument is 
definitely proven, as a novice would be able 
to detect which film was taken on the broad 
focus tube and which on the fine. 

Definition is not satisfactory at any dis- 
tance when a tube with a focal point of 
more than 12 inm. is used, and if it is pos- 
sible to obtain a tube which will handle the 
load for the average chest with a focal point 
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of 8 inni„ this is the tnln' of profoivncc. 
Unforlunnlcly, chests which measure more 
than tlic average in depth cannot he haiullcd 
liy this tnhe. as the itse of it at more than 
80 K.V.P. is liazardous. 

A recent article l>y Kearsey describes a 
new tnhe which has an antomatically atljust- 
ahlc focal point, varying directly with the 
inillianiperage. It is (piostinnahle whether 
this tube will ever have a practical applica- 
tion. as the focal spot would he t <'0 largo 
when a 250 ina. current is tised, judging 
from the illustrations accompanying the 
article. 

Another notable difiiculty is that all Vol- 
versal tubes will not fulhll identical condi- 
tions. even thotigh their apparent character- 
istics. including focal points, are the same. 
When one purchases a new Coolidge ttdjc. 
the checlving of it is approached with a 
mixed feeling, in which both hope and fear 
are represented. If. after testing, it is found 
not suited to the work for which it was in- 
tended, the purchaser has no redress, but has 
a tube not applicable to the ])ur|)osc for 
which it was procured. Generally speaking, 
it is impossible to obtain tubes which have 
been tested at higher capacities, even though 
no guarantee is asked with them. 

Specifications are being submitted for the 
construction of a line focus tube ^vitli effec- 
tive focal point abovtt 7 nun, square, which 
we hope will assist in solving our difficulty. 
This tube is to have a solid tungsten anode 
and will probably not be cooled. 

The economics of high speed work should 
have serious consideration. In the first place, 
the chief object of a radiological laboratory 
is to produce and interpret diagnostic roent- 
gen films. The second consideration is the 
economic one. The laboratory must be made 
to pay; otherwise it will not continue in 
existence. 

It is quite evident that the energies noted 
in this article will cause considerably more 


tnl)c (leferioralion than will a .10 ma. technic. 
It is al.so ((uite evident that greater distances 
increase this deterioration by reason of the 
adriitioiia! cnerg'y neces.sary for tljc produc- 
tion of a .satisfactory roentgenogr.am. Dis- 
tortion enters into the determination of dis- 
tance and must he given due consideration. 

.After evaluating these various factors and 
considering the question from fill angles, it 
wouhl seem that the optimum target-plate 
distance in chest work is 84 inches. This 
gives a distortion factor of .about 8 per cent 
in the average chest, hut it allows the use 
of le.sser eticrgics than docs the examination 
at 9 feet, where the distortion amounts to 4 
per cent. Of course, only that portion of the 
patient farthest from the film is distorted 8 
per cent, the intervening tissues showing 
much Ic.ss distortion. 

The chest technic in use at the Clinic em- 
ploys the use of 250 ma. for one-twentieth 
of a second at a distance of 7 feet. Kilo- 
voltage is varied from 65 K.V’.P. to 125 
K,\’’.P., depending on the depth of the chest, 
all other factors remaining constant. The 
technician is required to measure the depth 
of the patient’s chest before radiography, 
and the optijinun kilovoltage for that depth 
is used. This requires a detailed exposure 
chart, but results justify the effort. When 
this tecimic is followed, it is astonishing to 
note the few re-takes which are necessary. 
In gastro-intestinal work, distortion does 
not play such an important part, and a much 
shorter target-film distance may be utilized. 
This, however, is more than compensated 
for hy the depth of the patient at this level 
and the fact that instead of aerated tissue 
there are solid structures to penetrate. The 
focal point need not be so small in this work, 
as the deviations from normal observed in 
gastro-intestinal work are more of a gross 
nature. The opaque medium furnishes a 
very good contrast, so that the kilovoltage 
may be considerably increased over that used 
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in chest work. The exposure, instead of be- 
ing one-twentieth of a second, is one-tenth. 

Examination of the abdominal soft tis- 
sues, such as kidney, gall bladder, and spleen, 
requires the utilization of the Bucky dia- 
phragm. This of necessity increases the ex- 
posure time very markedl 3 >-, but speed is none 
the less essential, inasmuch as these struc- 
tures are subject to much the same motion 
factors as are the structures which har-e been 
previously considered. In view of the great 
total amount of energ}* required for this ex- 
posure, it has not been found practical to 
reduce the time below three seconds, and 
accordingly a 10 K.W. Muller tube at 100 
ma. for three seconds, again varjdng kilo- 
voltage with the depth of the patient, will 
produce the best results. If a finer focal 
point is deemed advisable, the 6 K.W. tube 
may be utilized, but the milliamperage neces- 
sarily must be cut in half and the time 
doubled, otherwise the tube may be dam- 
aged. The 10 K.W. tube gives detail as fine, 
if not finer, than is obtained when the 5-30 
Coolidge radiator is used. 


CONCLUSIOXS 

Fast radiography is not a passing fancy, 
nor is it an experimental effort in which a 
few radicals are interested. It appears that 
it is an essential procedure for the produc- 
tion of accurate and satisfactory technical 
Avork. The laboratory which is not utilizing 
the many advantages obtained through its 
use is antiquated and is working a hardship 
on its roentgenologist, inasmuch as he is 
called upon to interpret roentgenograms 
which are not the best. 

Roentgenological interpretation under any 
but optimum conditions, including the best 
possible films obtainable, is difficult. The 
roentgenologist should have every aid ob- 
tainable to assist him in interpretation, and 
the greatest single aid in interpretation of 
those structures hung inside the bony thorax 
and the abdominal cavity is the use of films 
taken in the shortest time possible through 
the use of a milliamperage A’^arying from one 
hundred upAvards, combined with high kilo- 
voltage. 
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By EUGENF. T. Ll-:i)l)Y. M.D., atid VITO WITTING, iM.D.,i 
Seclion on Tliorai'cntic Kadiolopy, 'J'ltc Mayo Clinic, liocnnsTOt, Minnksota 


T he distribution of roenlji^cn cncrj^y 
in a boniojjcncous medium sucli as 
parafiin or water under conditions 
comparable to those under wliich various 
parts of the luiman body may be irradiated 
tberapeuticafly is fairly well known. Con- 
clusive information is lacking, however, con- 
cerning the distribution of roentgen inten- 
sity in a medium which is not homogeneous, 
and in which varying proportions of air and 
the absorbing medium arc mixed. The ad- 
vantage of having information on the influ- 
ence of known amounts of air on distribu- 
tion of energy in an absorbing body com- 
parable with, although not identical with, 
the human body is obvious, especially when 
treatment of such regions as the thorax and 
abdomen is considered. An attempt was 
made to obtain information on this point by 
studying the “dose” of roentgen rays at a 
depth of 10 cm. in a block of paraffin in 
which known volumes of air were substi- 
tuted for paraffin at different levels. Similar 
researches have been made by Wintz and 
Rump, by Glasser, and by Weatherwax and 
Robb, but under different experimental con- 
ditions, and the experiments were designed 
to determine the effect of different volumes 
of air on the roentgen intensity at different 
depths. Their conclusions, therefore, are not 
directly applicable to the problems set forth 
here, in which the depth remained un- 
changed. 

METHOD 

A number of plates of paraffin, each of 
which measured 20 by 20 by 0.5 cm., were 
piled so as to form a solid block. Plates with 


visible bubbles of air were discarded. It is 
probable that many of the plates contained 
minute volumes of air, but since the individ- 
ual volume was small and the number of 
plates large, the chance of the results being 
vitiated by the presence of any considerable 
quantity of air was practically excluded. 

As a measuring device we have used one 
or the other of two “thimble type” iononi- 
elers designed to measure therapeutic quan 
tities of roentgen rays. Both instruments 
were protected with lead to exclude all ra- 
diation not incident to the chamber. These 
ionometers were known to have a different 
hardness error and the measurements ob- 
tained by the two differed slightly. The 
curves derived from such measurements did 
not have the same value, but had the same 
general shape. The readings given in this 
paper are those obtained by the more accu- 
rate of the two instruments. 

The ionization chamber was placed at the 
surface, half submerged in a depression in 
the paraffin which it fitted exactly, and also 
at a depth of 10 centimeters. When air was 
to be substituted for paraffin a sufficient 
number of plates was removed from the 
block to leave an open space of known di- 
mensions, the initial dimensions of the block 
remaining the same. 

The conditions under which the paraffin 
was irradiated were as follows: transformer 
outfit with mechanical rectifier, 195 kilovolts 
peak, measured by spheres 125 millimeters 
in diameter ; 5 milliamperes of current 

measured by two ammeters in the high ten- 
sion circuit; Coolidge air-cooled tube in a 
tank tube-holding device ; rays filtered 
through 0.75 millimeter of copper and 2 mil- 
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limeters of aluminum; 50 centimeters focal 
distance; surface field 10 by 10 centimeters 
cut in a lead plate 3 millimeters thick, and 


ward the surface in steps of 1 centimeter 
each until the upper plane of the layer of 
air was 2.5 or 3 centimeters under the sur- 





Paraffin —Lead plate 
•Ionization cbamben 

Fig. 1. 


the pile of paraffin 20 by 20 by 20 centime- 
ters. The coefficient of absorption of the 
paraffin was found to be 0.163, and the ef- 
fective wave length of the roentgen rays, 
measured by the method of Duane, was 0.15 
Angstrom unit. The intensity at a depth of 
10 centimeters in tlie solid block of paraffin 
was 38.3 per cent. 

Both the surface and depth intensities 
were measured under the following different 
conditions : 

1. With air spaces 2, 3.5, and 5 centi- 
meters thick, respectively, extending across 
the block as shown in Figure 1 (a). 

2. With layers of air 3.5 and 5 centime- 
ters thick, respectively, situated at the side 
of the block, as shown in Figure 1 {b and 
c). Two different positions were chosen for 
tlie layer of air at the side of the block. In 
one, the plane of division between air and 
paraffin fell on the axis of the ionization 
chamber (Fig. 1 (b)); in the other, the 
the plane of division fell on the side of the 
chamber (Fig. 1 (c)). 

The different layers of air were moved 
upward from the level of the axis of the 
chamber, at a depth of 10 centimeters to- 


face of the paraffin block, and comparative 
measurements of ionization were made at 
each step. 

RESULTS 

When a layer of air was placed across 
the block of paraffin, as in Figure 1, the 
depth intensity of roentgen rays varied as 
shown in Tables I, II, and III and also in 
Figures 2, 3, and 4. 

TABLE I 

EFFECTS OF A LAYER OF AIR 2 CM. THICK 
EXTENDING ACROSS THE BLOCK OF 
PARAFFIN 


distance o£ layer of 
air from ionization 
chamber (cm.) 

Di&tancc of layer 
of air from upper 
surface (cm.) 

Air in block 
(per cent) 

Intensity compared 
with that seen when 
a solid block was 
used (per cent) 

^ V V 

“■ 5 7 

‘7 i'iTlj 

At upper 
surface 

cTo 


8 

22.91 

100.0 

96.13 

36.0^ 

1 

7 

22.16 

100.0 

104.4 

2 

6 

21.44 

99.5 

107,6 

41.4^ 

— 

3 

5 

20.69 

99.37 

110.6 


4 

4 

19.95 

97.3 

112.8 

44.jO 

5 

3 

19.21 

95.36 

113.8 1 
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With a small amount of air, :is when a block when the inferior plane of this layer 
layer 2 centimeters thick was nsetl, the in- lay at the level of the axis of the ionization 
tensity was actually less than in the solid chamber. However, in moving this layer of 



Distance of ain in cm. from the 
chamber placed at 10 cm. depth 


a= Surface intensity 1 compared with a solid 

b=Iiitensity at 10 cm. depth] block of paraffin 

c=Iiiten5itY at 10 cm. depth in terms of surface 

^ intensity 


Fig. 2. 


TABLE 11 

effects of a layer of air 3.5 cm. thick 
extending across the block of 

PARAFFIN 


Distance of layer of 
air from ionization 
jehamber (cm.) 

Distance of Jaycr j 

of air from upper 
surface (cm.) 

Air in block 
(per cent) 

Intensity compared 
with that seen when 
n solid block was 
used (per cent) 

Intensity at depth of 
10 cm. compared with 
intensity at surface of 
same block (per cent) 

At upper 
surface 

. 

^ i 

C. 

'O’-' 

< o 


_ 6.5 

39.16 

100.0 

102.8 

39.37 

- 1 

5.5 

37.84 

99.4 

112.6 

43.37 


4.5 

36.60 

98.64 

119.7 

46.47 

_A__ 

3.5 

35.20 

96.67 

123.8 

48.97 

4 

2.5 

34.05 

95.4 

127.8 

51.22 


air toward the surface of the block, the in- 
tensity increased markedly. 

When the layer of air used was 3.5 or 5 
centimeters thick (Tables II and III, Figs. 3 
and 4), the intensity at a depth of 10 cen- 
timeters increased, as compared with the 
solid block when the inferior plane of the 
la3'-er of air was in the axis of the chamber. 
When the air was moved toward the sur- 
face, the increase was more marked than in 
the first instance. As can be seen in Figures 
2, 3, and 4, the rate of increase in intensity 
as the layer of air was moved away from 
the ionization chamber was rapid at first. It 
then decreased and was most marked when 
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the air was fartliest from the ionization the plane of division between air and paraf- 
chamber. fin was the axis of the chamber is shown in 

The surface intensity also was influenced Tables IV and V. When the division be- 



JL. 

a= Surface intensity 1 compared with a 

= Intensity at 10 cm. depth] solid Mock of paraffin 

c= Intensity at 10 cm. depth in terms of 

surface intensity 


Fig. 3. 


by an underlying layer of air, as can be seen 
in Tables I, II, and III, and Figures 2 , 3, 
and 4. \\ hen the layer of air was 5 centi- 
meters or more below the surface, and ex- 
tended across the width of the block of par- 
affin, the surface intensity was not affected. 

Different results were obtained when the 
air was placed at the side of the block, as in 
Figures 2 and 3. The depth intensity when 


tween air and paraffin was in the plane o 
the side of the chamber the intensity vas 
always less than in the solid block. 

COilSIEXT 

These experiments show that the degree 
to which the intensity at a depth of lO cen- 
timeters is affected by partial substitution o 
air for paraffin depends on a balancing ct 
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Distance of air in cm. 
i'rom the chamber 
placed at 10 cm. deptli 


a= Surface intensity ] compared 
b“Intensity at 10 cm.fwith a solid 

depth J block of paraffin 
c= Intensity at 10 cm. depth in 
terms of surface intensity 

Fig. 4. 

feet between the diminislied absorption by 
the air, wbicli tends to increase the inten- 
sity, and the decrease in scattering, wliich 

TABLK III 


effects of a layer of air 5 CM. THICK 
extexding across the block of 
paraffin 


*0 
t" o 

r « 

's.il 

life 

E 

.52 u rt 

Distance of layer 
of air from upper 
surface (cm.) 

y 

oQ 

3 c 

u 

c ^ 

Ife 

<-5 

Intensity compared 
with that seen when 
a solid block was 
used (per cent) 

Intensity at depth of 
10 cm. compared with 
intensity at surface of 
same block (per cent) 

At upper 
surface 

At depth 
of 10 cm. 


s 



43.11 

— i 1 4 



49.32 

2 1 3 



54.16 


tends to decrease tlie intensit}' at the same 
level. By shifting the air from the level of 
the ionization chamber toward the surface 
without clianging the proportion of air and 
jiaraffin, the main variable is tlie scattering. 

The intensity measured at the surface also 
was innucnccd by an underlying layer of air, 
hut no sticli influence could be detected when 
the air was at a depth greater than 5 centi- 
meters below the surface. Back-scattered 
rays, therefore, did not appear to travel in 
a direction contrary to that of the primary 
beam through more than 5 centimeters of 
paraflin. But when the layer of air was 2.5 
centimeters beneath the surface, the inten- 


table IV 

EFFECTS OF A LAYER OF AIR 3.5 CM. THICK 
PLACED AT THE SIDE OF THE CHAMBER 



Ionization chamher 
half covered by 
paraffin 

Ionization chamber 
fully covered by 
paraffin 

Distance of .nir 
from ionisation cli.-iin- 
her (cm.) 

Air in block 
(per cent) 

Intensity at depth o‘ 
10 cm. compared with 
intensity at surf.acc of 
same block (per cent) 

Air in block 
(per cent) 

Intensity at depth of 
10 cm. compared with 
intensity at surface of 
same block (per cent) 


19.58 

1 40.04 

16.3 

36.03 

1 

18.92 

1 40.88 

15.63 

37.03 

2 

18.30 

1 46.39 

15.05 

37.47 

3 

17.60 

1 45.23 

14.41 

38.68 


TABLE V 

EFFECT OF A LAYER OF AIR 5 CM. THICK 
PLACED AT THE SIDE OF THE CHAMBER 



Ionization chamber 
half covered by 
paraffin 

Ionization chamber 
fully covered by 
paraffin 

Distance of air 
from ionization cham 
ber (cm.) 

y 

O 

3 n 

y 

c w 

Ih 
br y 

Intensity at depth o 
10 cm. compared wit’ 
intensity at surface of 
same block (per cent) 

Air in block 
(per cent) 

Intensity at depth o 
10 cm. compared witl 
intensity at surface o' 
same block (per cent) 


1 27.29 

37.37 

22.55 

35.37 

1 

1 26.3 

1 39.07 1 

21.64 

36.35 

2 

1 25.43 

1 46.65 

20.45 

35.15 
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sit}' at the surface was only 4.6 per cent 
less than in the solid block, which shows that 
the greatest amount of scattering came from 
the medium immediately surrounding the 
chamber. 

CO^’CLUSIO^■S 

^Measurement of the intensity distribution 
of roentgen rays in the depths, as well as at 
the surface, of a paraffin block, are altered 
by various volumes of air and also by the 
relative position of the air with reference to 
tlie paraffin and to the ionization chamber. 
The greater the A'olume of air the greater 
are the changes noted. These are due to a 


balancing effect between decreased absorp- 
tion and scattering of the incident ravs in 
comparison with the absorption and scatter- 
ing in a solid medium. 
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RKPORT ON Till-: USIC Ol' RADIUiM 

FOR Till*: i.AS'r sfvr:n yfar; 
IN iMAlNJ-:, WITH SPF.CJAL 
PROBLEMS OF Till', 

liy HAKHAKA HUN' 

M y defense for occupying your time 
and attention with this small group 
of eases lies in the necessity for in- 
vestigation and evaluation of the small clin- 
ics. Until cancer services heconie better or- 
ganized and hospitals become more com- 
monly ccjuipped with radium and dceji ther- 
apy X-ray machines, there is a field for 
these institutions with their ])roximity and 
close touch with the jnihlic. In this way, 
perhaps, they aid in the earlier recognition 
and treatment of malignancies, from which 
quarter there is hojje of bettering our re- 
sults. 

Our clinic is equipped with a sup])Iy of 
radium element, amounting to 210 milli- 
grams. contained in six needles of steel al- 
loy. 12^4 milligrams each; three capsules 
of 5/10 millimeter silver, two containing 50 
milligrams of radium, the other 25. A deep 
X-ray therapy machine of 200.000-volt ca- 
pacity was added in 1923, and changed to a 
constant potential type in 1928. The ery- 
thema time of the latter is about 80 minutes 
at 180,000 A’olts, copper 5/10 millimeter, 
aluminum 1 millimeter, distance 50 centi- 
meters, with a wave length of about 0.17 to 
0.21 measured by a Duane ionization cham- 
ber. There is also an electrocoagulation ma- 
chine. A competent pathologist and sur- 
geons are available. 

CANCER OF THE SKIN 

This is the largest group of cases, num- 
bering 279, with deaths from cancer 24, and 
cases known free from disease 197. These 

iRead before the Radiological Society of North America 
^ the Fifteenth Annual Meeting, at Toronto, Ont., Canada, 

Uec. 2-6, 1929. 


AND DEEP O'HERAPY X-RAY 
3 IN A PRIVATE CLINIC 
IHiFERENCE TO THE 
MALL COMMUNITY’ 

M.D., BaNGOH, ^^AINE 

cancers, while among the easiest to cure 
when treated within a reasonable time from 
onset, constitute a large item in the morbid- 
ity and, of course, have a certain mortality 
figure. They seem to be more common 
on the upper portions of the face, a part of 
the skin subjected to wind and sun and, fre- 
quently, heavily tanned. In women, they 
arc apt to come where frames of glasses 
press. They occur on the tops of ears after 
frost bites. In some persons, new ones keep 
aj)j)caring on widely separated parts of the 
face, although a single occurrence is most 
usual. Those with brown or black pig- 
ment are among the most highly resistant 
and I’icious — the local lesion is difficult to 
stop, and metastasis is common and fatal. 
For this reason, brown or black moles 
should always be removed before cancerous 
change has taken place. This clinic has 
found radiation safe and reliable for this 
purpose. 

The ordinary rodent ulcer is treated by 
surface applications of a mixture of gamma 
and beta rays of radium, about 300 milli- 
gram-hours, all given at one sitting, so that 
individuals can come from quite a distance, 
receive treatment, and go home the same 
day. In cases which do not present the com- 
mon appearance of the basal-celled growth, 
it is safer to cover the immediate glandular 
areas with packs. Needles are inserted in 
bulk)'^ growths, in addition to the surface ra- 
diation, which should not be omitted. Ad- 
vanced cases still appear which have been 
treated with cancer pastes and, sometimes, 
inadequate doses of X-ray. Such cases 
seem to me to do better under a combination 
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of deep therapy X-ray and distance radium 
radiation. 

CANCER OF THE LIP 

This group numbers 145 cases, with 21 
deaths and 99 cases known to be free from 
disease. The diagnoses of both these and 
skin cancers were clinical, based on indura- 
tion of the base and edges. Wassermann 
tests have been routine, but a positive Was- 
sermann was not allowed to delay radiation 
when clinical signs of cancer were present. 
Among general practitioners there is a tend- 
ency to delay radiation in such cases until 
anti-syphilitic treatment has been given a 
long trial. This practice leads to a fatal 
issue. 

The common provoking agent is tobacco, 
and if the lip does not heal promptly’-, in- 
quir)^ will almost always reveal re-indul- 
gence in some form. Of course, there are a 
few cancers occurring in individuals who 
deny its use : the}- are apt to hai'e foul teeth 
or to have suffered an injur}' to the lip. I 
find that the general profession is loath to 
interdict the use of tobacco and I also have 
all sympathy for these patients, many of 
whom are aged and have few solaces. How- 
ever, inspection of the mouths of most to- 
bacco-users shows a chronic inflamed condi- 
tion which supplies the catalytic agent in 
those with a cancer strain. Syphilis has not 
been a prominent factor in m}' cases. 

The treatment was the same as given 
above — a mixture of gamma and beta ra- 
diation at short distance, giving from 300 
to 400 milligram-hours on the lip. Some- 
times needles were embedded in a bulk}^ 
growth extending into the mucous mem- 
brane of the mouth, and skin er}-thema 
doses of deep therapy X-ray or radium pack 
over the sub-maxillary and sub-mental 
areas. Palpable glands which might be cer- 
vical metastases were treated with er}i;hema 
doses of both radium and deep therapy 
X-ray over the same areas. In some cases a 


needle has been embedded in the gland for 
from six to eight hours. There has been no 
serious trouble with metastatic glands since 
this method of treatment was started. The 
results have been very satisfactory, both in 
healing the lesion on the lip and preventing 
metastasis. The deaths in this series all oc- 
curred in patients treated prior to 1926, and 
among enfeebled individuals with extensive 
lesions, and with metastasis alreadv estab- 
lished at the time of treatment. There have 
been no deaths among those treated since 
1926. There can be no doubt but that ra- 
diation is a highly satisfactory and reliable 
method of treating cancer of the lip. It, 
also, seems to be popular with the public. 

CANCER OF THE MOUTH 

There are 35 patients in this group, of 
whom 16 are dead and 13 are known to be 
free from disease. The prognosis of these 
lesions varies greatly with the character of 
the growth. Epulis, sarcoma, and some car- 
cinomas yield readily to radiation. The most 
difficult t}-pe is the indurating squamous- 
celled epithelial ulcer which occurs in the 
cheek or on the lower alveolar process. This 
lesion in the mouth is difficult to heal and 
metastasis is extremely likely. Tobacco is 
the common cause and leukoplakia and syph- 
ilis are often associated with it. Saturation 
doses of deep therapy X-ray and distance 
radiation with radium inside the moutli gi'^ 
marked regression and, I think, offer the 
line of attack, but I have had no ultimate 
cures in any cases in which the pathological 
diagnosis showed epithelial pearls. 

CANCER OF THE UTERINE CERVIX 

The number of cases in this group is 104, 
the known deaths being 70 and the known 
cases free from disease 26. There are 13 
cases free from disease for five years and 
7 cases free from disease for three years. ^ 
this group some cases were very advance , 
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others had hceii treated first elsewhere, atul 
some had been curetted a week* or two be- 
fore treatment, wbicli procedure seems to 
me to make tbe profjnosis more f^rave. 
There were but three cases wbicli mij^bt be 
termed operable, all tbe others baviufj more 
or less fixation of tbe uterus, (leuerally 
spcakiu.cf, tbe proliferatiuti; cases, altbout;b 
lookini; advanced, require less radiation and 
do better than the crodint^ and indurating. 
I do not feel that pathologic section is very 
valuable as a guide to treatment, although it 
adds to our knowledge of tbe disease and 
aids in the prognosis. 'I'lic embryonic cell 
types, altbougb radiosensitive, spread .<0 
rapidly that the total dose of radiation is the 
same as in the other types. It is possible to 
diagno.<e tbe different tyiies of cells by clin- 
ical methods, and important not to cause 
loss of blood nor disturb the cellular struc- 
tures. Radiation in itself cleans up sepsis 
and relieves toxemia. 

These cases were treated with applica- 
tions of radium in the uterine canal and 
packs in the vagina — sometimes needles 
were placed in bulky growths. A wax cath- 
eter covered with rubber, bolding either 
the silver tubes or steel needles, was 
placed in tbe canal. The packs were made 
up for each patient from 1 millimeter of 
lead, 1/10 millimeter of lead foil, a layer 
each of paper, cotton batting, and rubber 
dam. These small flat packs can be fitted to 
the individual vagina and are placed against 
the bases of tbe broad ligaments. The 
treatments are given three times, a week or 
^ ten days apart, the patients going home in 
the meantime. Patients not infrequently en- 
ter the hospital the night before treatment 
and return borne on the day the radium is 
removed. Effort is made to apply I'adia- 
tion the whole length of the uterine canal, 
and an average total of from 8,000 to 9,000 
rnilligram-hours is given in the course of 
three weeks. There is no shock and little 
nausea; rectal and bladder disturbances are 


slight, pyomelra has not occurred, and the 
cancerous tdeeration disappears and the up- 
per vagina heals over smoothly. Most of 
(he fleaths have been caused by broad liga- 
ment and abdominal metastases. I do not 
use deep therapy radiation as a routine, but 
only when a metastasis is located. 

C.\N'CER OF THE IJKEAST 

The number of these patients is 58, of 
whom 41 arc now dead from the disease and 
8 arc known to be free. A separation may be 
made of the cases treated for post-operative 
recurrence and those treated by radiation 
alone: of tbe former, all except two have 
died from metastasis to liver or lung, with 
the external lesion under control; in the 
latter group there were many extremely ad- 
vanced, desperate cases for whom the most 
to be hoped was palliation. However, there 
were six potentially operable individuals 
who chose radiation in preference to oper- 
ation; of these, five are living and in good 
health; the other one died within two 
weeks after receiving a second course of 
deep X-ray therapy. Perhaps her death was 
caused by tbe treatment. This point is sig- 
nificant; none of tbe five receiving radia- 
tion bad metastasis, which is a common 
cause of death after surgical excision. Two 
of these cases were treated with radium em- 
bedded in tbe tumor and four with deep 
therapy X-radiation. I now use the deep 
X-ray therapy exclusively in the treatment 
of cancer of the breast because of difficulty 
in avoiding painful skin reaction from ra- 
dium. It is well known among radiologists 
that cancerous tumors of the breast are 
often A'^ery radiosensitive. For this reason 
I believe in pre-operative radiation. 

SURVEY OF X-RAY THERAPY 

Radiation treatment of cancers of the 
uterine fundus, vulva and vagina, rectum 
and prostate is not very satisfactory. It is 



588 


RADIOLOGY 


true that no method of treatment of these 
lesions is satisfactory; however, radiation 
has produced some arrests. 

Of four cases of cancer of the foreskin, 
three lesions have healed, while one patient 
died shortly after a surgical excision. 

Radiation treatment for uterine fibroids, 
with menorrhagia, has been very satisfac- 
tory, both to patients and the doctor. Flow- 
ing stops immediately and the tumors dis- 
appear gradually. 

The treatment of hyperthyroidism by ra- 
diation deserves consideration. The basal 
metabolism can be returned to normal and 
the symptoms relieved in many cases, so 
that these individuals are able to continue at 
work. A second or third treatment — and 
patience — are sometimes necessarj-. One of 
my cases has suffered from a mild myxede- 
ma since radiation, which is, however, con- 
trolled by thyroid medication. She is not 
dissatisfied and considers her condition 
much improved. 

Lupus vulgaris has yielded to radium ra- 
diation in slightly less dosage than for 
cancer. 

As an aid in handling the cancer situation 
in the State of Maine, the State Medical As- 
sociation, co-operating with the Maine Pub- 
lic Health Association, has started public di- 
agnostic clinics in the smaller cities and vil- 
lages wherever there is a demand from the 
local physician. The family physician is 
urged to attend these clinics with his patient, 
and usually does so. Afterward there is 
held a dinner or smoker, providing oppor- 
tunity for discussion with the local frater- 
nity of diagnosis and treatment. The vis- 
iting examiners attending these clinics are 
surgeons and radiologists, thus providing 
the co-operation which is an essential factor 
in dealing successfully with the problem of 
cancer. 

SUMMARY 

Report of end-results in cancers of skin, 
lip, mouth, uterine cervi.x, and breast. 


Discussion of causes, and methods of 
treatment. 


DISCUSSION 

Dr. Henry Schmitz (Chicago) : May I 
make a few remarks upon the diagnosis of 
cancer of the cervix? If we wish to get such 
cases early, a resort to microscopic evidence 
to clinch the diagnosis must be had. If sus- 
picious looking cervices are found, then in 
the interests of the patient we should remove 
tissues for biopsy. Also the microscopic cor- 
roboration of a clinical diagnosis is essen- 
tial, as a case might slip in with some de- 
structive process of the cervi.x that was not 
carcinomatous and thus make statistical de- 
ductions unreliable. 

Concerning the methods of treatment; 
We have an American method, which is an 
interval method, with brass or gold filtra- 
tion. Then we have the Swedish method, 
which is also an interval method but uses 
heavy filtration. And finally the French 
method of Regaud should be mentioned, 
which is essentially that of platinum filtra- 
tion and a continuous insertion of small 
amounts of radium salts over long periods 
of time. 

It is claimed that the Stockholm and Re- 
gaud technics cause less local destruction and 
the total dosage may be increased to 6.000 
and 8,000 milligram element hours, ^ 
have observed instances of carcinoma of the 
cervi.x in which the light brass-filtered radia- 
tion dose did not cause an arrest of growth, 
but the treatment with lead-filtered radium 
caused an immediate improvement. It seems 
to me that any further improvement in 
radium technic will come with a more ge'^ 
eral use of heavier filtration. 


Dr. Joseph Friedmann (New lork). 
)r. Hunt has covered the field fully 
t is an extensive one — so that it is hard fof 
ne to take up the entire subject. I 
peak briefly on one or two topics on whic i 
have had experience especially, one bemo 
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niulii^nancy involvin.t; tlie lloor of tlic nioulh. 
I would prefer that no biopsy he done, be- 
cause one lias a cleaner wound to handle; 
Init most physicians with whom 1 deal insist 
upon a biopsy. 

In using a jilaque in the floor of the 
mouth. I have found that the results are al- 
ways disastrous, never a permanent cure. We 
cocaini/.e the area and insert needles of 10 
milligrams each, the number of them used 
depending uiion the size of the area involved. 
\Vc pl.acc these needles alKiut one centimeter 
from one another, and. if possible, jiarallel. 
Roentgenograms are then taken stereoscopic- 
ally to determine if the needles have been 
properly placed. 1 f not. they arc tak'en out 
and rc-inserted. 'I'he needles are left in from 
twelve to sixteen hours, and then are re- 
moved. We wait at least three wcelcs and 
then give deep roentgen therapy — a full 
erythema dose — to he completed within 
from five to seven days, depending upon the 
general condition of the patient; that is, if 
he is very robust, we can shorten the time of 
treatment as above; if his general health is 
not so good, we give smaller doses and com- 
plete the treatment in about two weeks. 
Then we wait from seven to ten days and 
follow up with a saturation dose, as recom- 
mended by Dr. P fabler. As a rule, these 
cases clear up very nicely. 


In reference to malignancy of the cervical 
canal and of the uterine cavity, after uterine 
radiation has been given, we give from 4,000 
to 6,000 milligram-hours in three or four 
treatments, then wait about two weeks and 
give X-radiation, using 200,000 A'olts, until 
a full dose has been given. We have the 
patient return to the attending physician in 
from three to six months for observation. 
If there arc then any signs of recurrence, 
we continue the treatment. 

Dr. IIuxt (closing) : I would like to re- 
mark on the principle of invariably making 
biopsies in cancer. In advanced cancer, es- 
pecially in the hemorrhagic types, it often 
starts up more heavy hemorrhage. I do not 
think it is necessary in the moderate or ad- 
vanced types. The only types in which I 
think it is of advantage are the early ones, 
for purposes of diagnosis. 

As to the routine deep therapy treatment 
iji uterine cancer, we know that deep therapy 
applied to the abdomen is very poorly with- 
stood by anemic individuals. I myself have 
not seen direct evidence of its value. I think 
it is dilTicult to locate the malignancy in the 
abdomen. 

Speaking of cancer of the breast, I use 
deep therapy almost entirely. Radium is so 
liable to hurt the skin. 
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AN ATTACHMENT FOR THE SWEET 
EYE LOCALIZER 

By HAROLD B. THOIMPSON, IM.D. 

Seattle, Washingtok 

In the June. 1930, issue of Radiology, 
Harold G. F. Edwards, M.D., of Shrer'e- 
port, Louisiana, described a very ingenious 
attachment of a mechanical stage to the old- 
style Sweet eye localizer, constituting a 
great improA'ement in this instrument. I 
think some one may be interested also in mr- 
device, which has been of great aid to me 
in more accurate eye localization. 


The main difficulty in getting exact re- 
sults with the Sweet localizer lies in the 
inability of the operator to line up the rod, 
carrrdng the ball, with the exact horizontal 
axis of the eyeball. In regular use, the 
patient is supposed to fix his vision on a 
distant object with the upper or uninjured 
eye in order to stabilize the horizontal axis 
of the injured eye. W'^ith the patient’s eyes 
fixed, the operator is then supposed to sight 
through the two V-slots in order to place 
the rod of the ball in line with the horizontal 
axis of the eye. 

It must be apparent to any one who has 


I 

i 


Distant 



Operator 



/jafarei 

( Eye 


Fig. 1. An ordinary throat mirror attached to the upright standard at approximatelj' 
angle to the line of the sights 


a 45-dcgr^‘^ 
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used the inslrunicnt lliat, in It^okinij llirouf^h 
the sights, the operator's head is in the di- 
rect line of vision of the patient. The pa- 
tient then cannot fix his vision on tlie dis- 
tant object and the horizontal axis of the 
eve cannot he kept stationary. '1 he ac- 
curaev of the whole procedure is based on 
this fniulainental reciuirenient. and if the 
rod of the hall is not in line with the hori- 
zontal axis of the eye. the whole calculation 
will be incorrect. 

To obviate this, the author has attached 
an ordinary throat mirror to the upright 
standard at ap])roximately a 45-degrce 
angle to the line of the sights (Fig. 1). 
This allows the patient a clear held of vision, 
enabling him to fix his good eye on a dis- 
tant object, thereby stabilizing the horizon- 
tal axis of the injured eye. At the same 
time the operator, through the mirror, can 
exactly adjust the rod of the ball to the 
exact center of the pupil. 


A METHOD FOR COXTROLLINC. 

THE PETl^OUS TEMPORAL 
SHADOW 

% W. A. RUSH, M.D., Rociitpi-’nolopist, Hcppcrlcn 
Clinic and Lntlicran Hospital, 

Rr.ATKici:, NnisHASKA 

In spite of well-calculated angles, in mak- 
ing X-ray films of the accessory nasal 
sinuses we often find that the shadows of 
the petrous portions of the temporal bones 
coincide with those of the sinuses, thereby 
causing difficulty in making a diagnosis. 

The explanation which follows describes 
a maneuver that will throw these undesired 
shadows entirely out of the way and elimi- 
nate uncertainty as to where they will fall. 

The petrous portions of the temporal 
lx)nes are in the same horizontal axis of the 
skull as the external auditory meatus. This 
fact was determined by submerging skulls 
in Water to the level of the external audi- 
tory meatus. Rotation of the skull, main- 


taining this level, demonstrated that the 
petrous temporals lie in this axis of rotation. 

Since it is difficult, in centering the X-ray 
beam at the middle of the back of the skull, 
to ascertain where this beam will strike the 



Fig. 1. I'lic central X-r.ay beam is sent through 
the c.\tcrnal auditory meatus and kept there. The 
X-ray tube is then angulatcd so that the beam falls 
throuph this point and onto the roentgen film at 
the place desired for the shadows of the petrous 
portions of the temporal bones to fall. 



Fig. 2. Front view, showing final position of tube. 
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Fig. 3. The device cmploj'ed for making use of reflected light from the face of the anode to locate the 
central beam. 


X-ray film, tve put the above information 
relative to the positional relationship be- 
tween the petrous temporals and the external 
auditory meatus into use. If the central 
X-ray beam is focussed on the side of the 
head, it is possible to deteriTiine where it 
will fall on the film. Therefore, we use 
the external auditory meatus as the visible 
landmark of the petrous portions of the 
temporal bones. 

The central X-ray beam is sent through 
the external auditory meatus and kept 
there. The X-ray tube is then angulated so 
that the beam falls through this point and 
onto the roentgen film at the place desired 
for the shadows of the petrous portions of 
the temporal bones to fall (Fig. 1). 

The tube is kept at this angle and then 
mo\ ed horizontally so that the beam strikes 
the patient s head in the sagittal center 
(Fig. 2). The exposure is made, and, when 
de\ eloped, it will be found that the shadows 
of the petrous portions of the temporal 
bones fall exactly where desired. 

For instance, if the central beam is thrown 


in line with the external auditory meatus 
and the external canthus of the e}e, the 
petrous shadows will coincide with tlie 
orbital shadows wlien the film is made an 
developed. 

Figure 3 shows the device employed tor 
making use of reflected light from the a 
of the anode to locate the central beam. 


A TIME SWITCH OF UNUSUAL 
DESIGN 

By ROBERT B. TAFT. H.D., B.S, 
Charleston, South Carolina 

About three years ago the 
signed and constructed a simple time s 
which has answered every need o 
and permanency. When set at an) 
time, it will continue to give that exp 
as many times as the button or oo 
is pressed. When fluoroscopy is 
timer is disconnected by a sma ^ 
which may be located on any com 
part of the apparatus. 
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Certainty of 

IiiterpretatifljDL 

depends upon many factors, but above all upon the contrast medium 
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BARIUM SULPHATE 


for X-Ray Diagnosis 

Automatically gives the sharp contrasting shadows 
essential for examination of the gastro-intestinal tract. 



The hard, sharp crystals, which look like broken glass, shown in the first 
four cuts of the series of micro-photographs can hardly be expected to 
give satisfactory suspensions and are furthermore very likely to cause 
irritation to the sensitive linings of the stomacli and intestines. 

Further information and 
sample on reptest. 

Mallinckrodt Chemical Works 

ST. LOUIS - MONTREAL - PHILADELPHIA - NEW YORK 
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essedtial qualify of LEADERSHIP.. 




Since the pioneer days of Roentgenolog}’', some thirty years ago, Kelley-Koett 
has ofteiod to the medical profession a product that exemplifies the thorough 
study and scientific research necessar}’’ to provide the most precise and accu- 
rate performance and the highest degree of efficiency. 

Through the years of catering to the needs of those practicing Roentgenolog}', 
Kelley-Koett has gained and maintained those essential qualities of leader-j^ 
ship that place them in the most enviable position in the X-ray industr}’’. 

Kelley-Koett feels keenly the responsibilities of its achievement and finds no 
easy task in fulfilling the ideals of those who have pledged their faith with us. 

Kelley-Koett will continue its policy, that no technical or financial obstacle 
or stockholder’s idiosyncrasy shall be permitted to hinder the development of 
Keleket apparatus. We will continue to give the medical profession the finest 
X ray apparatus in the world, no matter how heavy the investment may be in 
securing new research and manufacturing facilities. 

The KELLEY-KOETT MFC. GO., Inc. 

222 West Fourth St., Covington, Kentucky, U. S. A. 

“The X-ray City’* f 
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^llcnt automatic timers 
K' price makes a roent- 
^»re putting one on a 


rp 

JL housands 
who tested every 
other preparation 
now use only 
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KERAPIIEN 


W IIEN the patient visits you for a 
Cholecystographic examination, 
your chief interest is in securing the 
best j)ossil)Ie result. To this end 
Roentgenologists the world over are 
now turning to Keraphen. 

Keuapiien is a peppcrminlTavored, 
hlueish-gray powder which turns 
quickly into a creamy liquid Avhen 
mixed with plain crater. It is very 
pleasant to take and will in no way dis- 
turb the digestion or create nausea. 


If you are not already using Kera* 
PHEN, compare it Avith other prepara- 
tions for its pleasant flavor, the ease 
with Avhicli it may be administered, 
and — inost important of all — llie 
clear, sliarp shadow it produces on the 
x-ray plate. 

Write for the brochure: “Suggestions 
for Obtaining Improved Results 
Through the Oral Method of Clio- “ 
lecystography” and for the leaflei 
“Directions to Patients”, translated ’ 
nine different languages. 


PICKER X-RAY CORPORAT 

300 FOURTH AVENUE • NEW YO 

739 Boylston St., Boston, Mass. • 4-0 North St., 

■ ■ L 
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Copy Your Nitrate Base 

Radiographs on Safety Film 


The problem of safely preserving your radio- 
' ■> Tphic records, which were made on Nitrate 
ise x-ray film, is easily solved with the 
^stman Clinical Camera and Eastman Safely 
ilm. 

- Place the radiograph before a lighted iiiu- 
'minator, photograph it on Eastman Safely 
Process or Eastman Safety Commercial Film 
with the Eastman Clinical Camera and you 
have a record which presents no storage prob- 


lem. Filing space is^^onsen-ed, as 
measures_ only a x / inches ^ ^ 
treated, in filing, the sam “ 
case history recorded on pap - ^ 

Our representatives in ^^[gmsinthis 

be glad tc help you with P "Clinical 
regard, fend .““^/"^^-urthfuses of the 

Photogriphy” which descr equipment 

Eastoan Clmical Camera TJas^equ p 

may be purchased from you 


Eistman Kodak Companj-, Medical Division 
301 State Street, Rochester, X. Y. 

Gentlemen: 

Please send me a copy of "Clinical Photography,” Q 1 
'i his imoivcs no obligation on my part. 


’lease have a Medical Division representatb c ca 


Kame 

Street and X'umbcr 
Citv and State _ 




CASi*: Ri':rc)KTs and N]*:w di-: vices 


593 


With the idea of luakinj; radioj^raphs at cnttr.-,c, there are excellent automatic timers 
the time of fluoroscopy iiecominp more gen- on the market but their price makes a roent- 
eral, a .'.implified time switcli of automatic f>-enolot,dst hesitate bcfoie putting one on a 



Fig. 1. Front and side views 

control is a great help, as the neces- 
sity of resetting the small hand timer before 
each exposure is rather a nuisance when 
niiiltiple exposmes are being made. Of 



of the authoi's time srvitch 

small machine such as is generally employed 
for fluoroscopy 

The principle involved is that of a sole- 
noid which pulls a core through an oil dash- 
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pot. The contact system is extremely sim- 
ple, and so far as the author knows, has 
not been employed previously, all of the 


the diagram (Fig. 2), as soon as the button 
is pressed which energizes the X-ray ma- 
chine and the time switch solenoid, the core 



Fig. 2. Diagram of connections for time switch: (A) Connection to main line; (B) m^neti 
relay on X-ray machine; (C) control switch for X-ray machine; (D) cut-out switch for timer; (Bl.o' 
dash-pot with piston; (F) solenoid; (G) brass rod; (H) lower contact point; (I) upper contact point, 
(J) steel core. 


switches on the market using a much more 
complicated system. 

The variable factor in this time switch is 
the distance which the core moves: the 
other factors, such as the strength of the 
magnet and the drag through the oil, remain 
constant. This feature introduces many 
elements of simplicity, inasmuch as oil 
valves are extremely unreliable so far as 
any accuracy goes. However, the distance 
of the travel can easily be arranged by sim- 
ply varying the distance of the contact point 
mounting from the core. As can be seen by 


begins to lift upward, carrying with it a pis 
ton in the oil dash-pot. When the brass ro 
touches the upper contact point mechanism 
this contact is separated from the lower con 
tact which opens the circuit to the X-ra) 
machine, but not to the solenoid. When the 
operator removes his finger from the con 
trol button the core falls back down to its 
original position. Of course this switch is 
intended to be used in conjunction vit ^ 
magnetic relay, such as is found on all mo 
ern X-ray machines, but a condenser of t\|0 
microfarad capacity is shunted across tie 


cont.'Ui wliidi rliininuti-'- 

nrcmi?. The contact points thcnisclvc’- ncc<l 
not 1)0 of any lii!j;li-jfra<U’ tiiatcrial, as tlio'.c 
uhidi arc ti'-cd on the old style lond is;ni- 
tion coil s^ivc cNCcllcnt ’-ccvice. 'I'hf solc- 
mnd is wound witli approximately (wo 
IHMimls of Xo, 2R 1’. vS: S jjan.ue copper wire 
ami a center tap should he hrouf,d’t ‘"’h 
cause if the insirntnenl is to he nse<l on 220 
volts the entire winding: is U'-ed or if on 
no volts only half of the winding is nsed. 
The core itself is a piece of seandess steel 
tuhin" three-<marters of :m inch iti diam- 
eter, no special precaution havinp; heeii taken 
to eliminate eddy current';, i Ik' oil dash- 
pot is a piece of stattdarcl threc-tpiarter inch 
brass pipe ami is filled with hca\y tirade 
cyliudcr oil. Tlie piston i.s a small alnm- 
imnn button which docs not fit ti,i:litly into 
the cylinder. After the switch is once set 
r'P the speed of the travel is delermincfl hy 
hlinjf notches in the sides of the piston until 
the desired speed is obtained. 

_*rhis particular instninient covers a ranttc 
ot from one-tenth second to four seconds, 
•^ftcr the construction is completed the in- 
i^trnment is calibrated hy a stop watch for 
the longer runs and hy a spinning; to}) for 
the shorter runs. 

For Ordinary purposes tliis inslnimcnl is 
'Phte sufficiently accurate although it is not 
^hsohitc precision timer, a.s there is a 
^vrj slight change in the viscosity of tiic oil 
'Mdi different temperature changes. 

'c time which is necessary for tlic 
^'\itch to recover itself for the next expos- 
is about twice the Icngtli of the ex- 
posure itself. No re-setting is necessary. 

’onld it become necessary to interrupt the 
^^posure the operator lias merely to remove 
>s finger from the control button. 

he instrument, as herein described, can 
|)e constructed in the machine shop 
'^ond in practically every hospital, and the 
cost of the materials is negligible. It may 
0 placed in any kind of a housing which 
®cuts the convenience of the operat — 


:i'- the iUTomp.mving photograjili (Fig. 1) 
■-iiow'.. a lii/n''ing built around the hasc- 
hoaial, (•on'-i''ting of a hard rubber face and 
gi.a"-. sidi-'-. m.akcs a \crv jilea-'ing appear- 
ance logiire 2 '•hows the wiring plan. 

’i'inX in'-lnmienl h.i" been mi completely 
^a(i•'f.u■(■>I \ , ii.ning "tood li.ird usage for 
three le.n- dmmg uhicli lime the ro\er has 
ne\ei been removed fur any clianges or ad- 
jii'-tnieiit. (h.it it Is heiieied lliis description 
will pio\c of s.aluc to dtlier roenlgenolo- 
gFt.s 


STATFS TllVMICO-LVMPIl.VTlCFS: 

ACri'K I'I)1-M.\ Oh’ IJ’.XCS 

IAS) Kll’OKl 

Hy W. l'l KKt\s \! !) 

XoKWM.K, Cl>\SU Hi I I 

Reading the June, 1930, issue of Kadi- 
oi.or.y ({)age 605). 1 was much interested in 
l-r. P. Douh’s cdilorial entitled “The Prob- 
lem of liinlarged O'hymus.” Because of the 
wide diversity of opinion relative to thymic 
sviuptoms and studies of that gland, the 
following report may be of interest. The 
case came under nit’ observation in Novem- 
ber, 1928, while I was Director of the X-ray 
Dejiartment of the United Hospital, Port 
Chester, New York. 

The patient was a supposedly normal 
child four montlis of age, without a history 
of previou-s illness. While his mother was 
out of the room, in another part of the 
house, he was left in his crib alone, any 
abnormal condition being unsuspected. Up- 
on bis mother’s return she found him 
evanotic and practically moribund. Dr. R. 
A. Higgons, of Port Chester, was called 
immediately, but by the time he arrived the 
child was dead. The supposition is that the 
child liecame frightened because of his 
mother’s absence from the room. 

The following is the autopsy report made 
by Dr. Margaret Loder, pathologist of the 
TTnlipfl Hnsnital. Port Chester. New York: 
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“Body is that of a male child, normally de- 
veloped, particularly large and fat for the 
age (four months). Testicles descended 
normally. A few small glands are palpable 
in the left inguinal region, and one fairly 
large gland in the right cervical region 
(anterior). Ear drums appear normal. 
Froth)' material is oozing from both nostrils. 

“Chest. — ^Thymus gland is enormously 
hypertrophied, measuring 80 x 70 x 30 mm. 
and weighing 50 grams. Central portions of 
both lateral lobes show some liquefaction 
necrosis. Gland covers the aorta, trachea, 
and bronchi, and comes down well over the 
pericardium. Both lungs show marked 
edema throughout. The same material that 
was seen coming from the nostrils oozes 
from the larger bronchi. There is no ob- 
struction in the bronchi, trachea, or pos- 
terior pharynx. Thoracic nodes are not en- 
larged. Heart appears normal; chambers 
are empty. 


“Abdomen. — ^Lymph nodes are enlarged 
throughout the mesentery, which enlarge- 
ment appears to be due to a simple hyper- 
plasia, and there is apparently no necrosis 
of these glands. Other organs appear nor- 
mal. 

“Extremities and genitalia. — Normal. 

“Diagnosis. — Status thymico-lymphati- 
cus: acute edema of lungs.” 

In my paper entitled “Studies of the 
Thymus, with Roentgen Findings” (Am. 
Jotir. Roentgenol, and Rad. Thcr., i\Iarch. 
1929, XXI, 256), I reported the death of 
a child four years of age who died suddenly 
in primary anesthesia. The autopsy find- 
ings were as follows: status lymphaticus. 
the thymus gland weighing 35 grams. No 
previous X-ray examination of this patient’s 
chest had been made. 

There is every reason to believe that 
many cases of sudden death occur in which 
autopsy findings are not obtained. 




M. J. Iluiir.XY, M.D. . , . , lifiUor 

Benjamin H. Oi!NK)it. M.I\ . lidiloi 


Contaits of RADIOLOGY cflfyrirjliicd hy the 
Re.dwiopieal Society of Xorth Autetien. 


MKHICAI. Ll-:(;iSLATI()X 

1 lie exiNtint; medical laws in this coun- 
try, with lew exceptions, are inadecinate to 
protect onr people ajjainsl the increasing 
number of quacks anti isms. 'I'liere arc 
alxnil ninety tliffcrcnt such cults in this 
country, a large number of which are open- 
ly violating the law. hy inflicting their va- 
rious trades ujion an innocent jiuhlic. It is 
a well known fact that organized medicine 
suffers as a result of this unfortunate con- 
dition. W'hatever action we have ttiken, or 
"ill take against the activities of such per- 
sons, is always calculated to protect an un- 
suspecting public, who depend entirely upon 
organized medicine for advice in such mat- 
ters. 

as physicians, have always been 
timid in demanding our rights, when ad- 
'erse medical legislation is proposed. It 
may be that many of us are fearful that 
uny concerted action manifested by the medi- 
cal profession may be construed by legis- 
lators as coming from a medical trust. Such 
Icar is not well founded. It has been my 
experience, as a member of medical legisla- 
tive committees for man)^ years, that legis- 
lators will always give a respectful hearin" 
to any medical committee representing or- 
ganized medicine. As politicians, they ap- 
preciate the tremendous influence that or- 
ganized medicine can bring to bear on any 


issue. I'or this reason it becomes the duty 
(if organized medicine in every State, to 
take advantage of its strength and exert its 
influence heforc legislative bodies in de- 
feating any measure calculated to be harm- 
ful to the medical profession as well as to 
the public. 

W'e. as radiologists, arc sadly in need 
of protective legislation at this time. A 
cur.sory examination makes it very clear 
that many States are extremely lax in the 
protection of the radiologist. One of the 
most e.sscntial legislative acts needed at this 
lime is a revision by amendment of the 
Medical Practice Act in those States where 
the radiolo.gist is insufficiently protected. 
'Phe medical law should be made to read in 
substance that the practice of radiology^ is 
understood to mean the practice of medi- 
cine. In this manner the radiologist will be 
accorded the same protection by law as any 
of the other specialties of medicine. In this 
connection, I wish to sound a note of warn- 
ing in regard to amending any Medical 
Practice Act. Many of the cults and isms 
that are unrecognized in many States are 
awaiting the opportunity of gaining en- 
trance by offering some sort of compromise 
when such an act is before the legislature 
for amendment. A compromise is never to 
be entertained by organized medicine, as 
ours is a fight for a principle and theirs is 
one for gain. By concerted action on the 
part of the radiologists assisted by the rest 
of the medical profession, such an obstacle 
is not usually difficult to overcome. 

That many of our medical laAvs are in- 
adequate. particularly in regard to radiol- 
ogy, is proven by a questionnaire sent out 
by me as President of the Louisiana State 
Board of Medical Examiners a few years 
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ago, when it was shown that 52 per cent 
of State Boards of Medical Examiners 
stated that no one other than a regularly 
licensed physician was permitted to practise 
the science of radiology. Notice particu- 
larly, that while 24 State Boards made the 
preceding statement, in reality 18, or 39 
per cent, of them do permit others besides 
regularly qualified physicians to practise 
radiolog>^ Would you believe that 15 per 
cent of State Boards consider the practice 
of radiolog}' as the practice of medicine only 
when treatment is administered? 

Mobile it is not my purpose to advertise 
the activities of organized medicine in 
Louisiana, our records will show that we 
have not been derelict in our duty in appre- 
hending and convicting law violators. As 
an example of such activity, I am proud to 
announce that there is not a single lay per- 
son at this time practising roentgenology in 
our State. Whatever success we have had 
in this regard is the result of the combina- 
tion of several important factors, namely: 

1. Medical Practice Act, 

2. Efficient and courageous secretary, 

3. Special attorney working in conjunc- 
tion with the office of the Attorney-General 
of the State. 

4. Funds for the State Board of Medical 
Examiners to function efficiently. 

5. Co-operation of radiologists with or- 
ganized medicine. 

6. A non-political State Board of Medi- 
cal Examiners. 

MEDIC.VL PRACTICE ACT 

In regard to the Medical Practice Act, it 
is necessary that teeth be put in the medi- 
cal law of any State if the State Board is 
to function efficiently. The Louisiana Medi- 
cal Law is recognized as among the fore- 
most Medical Practice Acts of the United 
States, and several parts of it have been 
adopted by other States. The definition of 


the practice of medicine, as given in our act, 
is very detailed and full in its meaning. It 
is credited with being- one of the most com- 
plete definitions on record at this time. The 
law has stood the test of every court in our 
State and finally the Supreme Court of the 
United States. The verdict of the Supreme 
Court is that it is sound in principle and 
constitutional. 

El^'FICIEXT SECRETARY 

The prosecution and conviction of law 
violators is dependent to a great extent upon 
the courage and activity of the Secretary of 
the State Board. We are extremely for- 
tunate in having a Secretary who possesses 
a phenomenal capacity for pegging away at 
law violators, and with a bold disregard for 
danger he has often snatched victory out of 
the jaws of danger. Our success is largely 
due to his activity, and I could not praise 
him enough for the splendid work he has 
done for organized medicine in Louisiana. 

SPECIAL ATTORXEY 

Our medical law makes provision for the 
State Board of Medical Examiners to em- 
ploy special attorneys in prosecuting law 
violators. \Ve employ such an attorney b} 
the year and he serves the Board in a man- 
ner which yields perfect satisfaction. He 
is priidleged to the advice and assistance of 
the Attorney-General of the State. Such a 
special attorney is of incalculable help, as 
it has been our experience that we couk 
not depend on the district attorne}S for 
much help in the prosecution of lav no 
lators. 

FUXDS FOR STATE BOARDS 

Many years ago our Board was function- 
ing with very little money- just aiou 
enough to meet current expenses. We " er 
then unable to employ special attorneys an 
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special iuvcstigalors as wc do at the prcscnl 
time. For this reason we had inroi porated 
in our law, durinpf the year an annual 

renewal fee of $2.00. 'I’he annual renewal 
feature of a Medical I’raclice Act is one of 
the best known methods of ohtaininpr suf- 
ficient finances in order that a State I’oard 
may function properly, ll is fair to the 
physicians, and affords them protection in 
many way.s. (9nly 10 States, in .answer to 
.an iiupiiry sent out some titne aito. have a 
renewal feature, and .M have not. I'rom 
this source alone we have a reserve fund of 
scvenal thousand dollars at all times. 

co-oi'i:r.\tion oi- a.Nnioi.or.isr.s with 
ouG.\ N j xi'.ir .M j;mci n k 

Close co-operation between radiolottists 
and organized medicine is imperative, for 
in no other w;iy can jrrotectivc legislation he 
obtained for the r.adiologists. Two of our 
radiologist.s have served as President of the 
State Medic.ii Society atid one of them is 
at prc.ccnt President of the St.ate P>oard of 
Medical Examiners. Several of our radiolo- 
gists h.avc .served as members on the le,gis- 
lativc committees of the State and local 
medical societies. In other words, the 
radiologists in our State arc in every fight, 
with the other members of org.anizcd mecli- 
cine, .against any adverse medical legislation. 

A A'OX-roLlTlC.\L STATE BOARD OF MEDICAL 
EXAMINERS 

A non-political State Board is highly de- 
sirable, otherwise the members of this 
Board may be influenced by politicians 
against the pro.secution of certain law auo- 
lators. Our Medical Practice Act provides 
that the State Medical Society shall send to 
the Governor the names of two pliA'sicians, 
one of whom must by law be accepted by 
the Governor to fill any vacancy that may 
exist on the Board. For this reason such 
an appointment by the Governor is in reality 


the choice of the .State Medical Society and 
i.s. therefore, free from any political en- 
tanglements. 

Leon J. Mexville, M.D., 
Chairman of the Legislative 
Committee, Radiological So- 
ciety of North America. 

THIRD INTERX.M'IOXAL COX- 
GRESS OF R.XDIOLOGV 

Paris, July, /9.D 

'file work of the Congress will he divided 
into the following sections: (11 Roentgen 
Dia.gno.sis; (2) Roentgenotherapy and 
Curietherapy; (.5) Radiohiolug)- ; (4) Ra- 
diophysics; (5) Xatural and Artificial 
I-feliotherapy; (6) Medical Electrology. 

In conformity with the re.gulations of the 
International Congress of Radiolog)', mem- 
benship in the Congress will be open to (a) 
members of the national roentgen societies 
regularly constituted, and {h) jAersons ac- 
cepted by these societies. 

The officers of this Third International 
Congress are as follows: President, Dr. 
Antoine Beclcre, Paris, France; Vice-presi- 
dents, Dr. J. Belot and Prof. C. Regattd, for 
Paris, and Prof. Cluzet and Prof. Rechou, 
for France outside of Paris; Secretary- 
general, Dr. Ledoux-Lebard ; Treasurer, Dr. 
Henri de Rothschild; Adj. Treasurer, Dr. 
Morel-ICahn; Secretaries, Dr. Claude 
Beclcre and Dr. P. Gilbert. 

The registration fee for the Congress is 
300 francs for each individual member, and 
50 francs additional for each member of the 
family attending the Congress. Application 
blanks will be available at a later date. 

The five delegates from the United States 
are: James T. Case, M.D., Chicago (Amer- 
ican College of Radiology) ; Edwin C. 
Ernst. M. D., St. Louis, Secretary of United 
States delegation (Radiological Society of 
North America) ; Preston M. Hickey, 
M.D., Ann Arbor, Michigan (American 
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Hotel Ambassador, Los Anselps th^ ^ ■ . 

Society of*^\*!^i! Sixteenth Annual Meeting of the Radiological 

•-eiciN ot .North .\menca, Dec. 1 to 5, 1930. 


Roentgen Ray Society); Albert Soiland, 
}f f " Chairman of United 

dattanf "'fn Asso- 

ctatton, and Douglas Quick, M.D., Ne„. 

'tork (Amencan Radium Society) 

-rtSegr: - - -- 


been a respected member since 1918. Radi- 
ologists are popular in Louisiana, and for 
good reason, since two other members of 
this Societ}' have served their State Medical 
Societ}' as president in former 3'ear5 — Leon 
J. Menville, M.D., of New Orleans, and 
Lester J. \Villiams, jM.D.. of Baton Rouge. 


--another member of the 

SOCIETY HONORED 

State Medici'' q the Louisiana 

AID of Sh C. Barrow, 

opposition ^''^thout 

opposition to the presidency for 1931 r,r 

Barrow is widelv l-ny, • , 

societyotxf::it-:'e:;\!^i« 


THE NEXT ANNUAL AIEETING 

An invitation is extended to member;, 
friends, and all who are interested in radiol- 
ogN' to attend the Sixteenth Annual Afeeting 
of the Radiological Society of North Ainer 
ica, to be held in Los Angeles, California- 
beginning December first and continuing 
the evening of December fifth, 1930. 
headquarters will be the Ambassador Hotc . 
The meeting rooms and accommodations lor 
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Avalon Bay, Catalina Island, 


which may he easily reached hy ;i hrief "ocean voyage” from Los Angeles. 


those attending will be as good or better 

than anything we have bad at previous meet- 
ings. 

The officers of the Societ)’- have spared no 
effort to prepare a program offering much 
helpful information, instruction, and inter- 
est. The Local Committee has made splen- 
did arrangements with a Anew to the com- 
fort and entertainment of those in attend- 
ance. 

Our exhibitors who have been with us in 
the past will accompany us to the Coast, ex- 
hibiting the standard and the new in appa- 
ratus and accessories. In the informality of 
the exhibition space one renews and makes 
contacts of A^alue in bu.siness, profe.ssionaI, 
and social life. 


As always, the ladies of the families of 
the men in attendance are welcomed. They 
will enjoy the diversions planned by the 
Local Committee, and be given an opportu- 
nity to sample the climate of Avhich we hear 
so much. 

RoitERT J. May, M.D., President. 


RADIOGRAPI-TY AND CLINICAL 
PHOTOCRAPHY 

With the August, 1930, issue, the East- 
man Kodak Company has changed the name 
of its house organ, previously known as 
“X-ray Bulletin and Clinical Photography,” 
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to the more truly descriptive one of “Radi- 
ography and Clinical Photography/’ The 
size of the publication has also been in- 
creased, with the aim of widening the scope 
of usefulness and interest of its departments 
of information. Its cover bears, together 
with a portrait of Professor Roentgen, the 
following dedication: "This publication is 
inspired by the humanitarian value of 
X-rays in the allerdation of suffering and 
the prevention of disease. It is dedicated 
to a continuation of the work made pos- 
sible through discoveries by Wilhelm Kon- 
rad Roentgen and the pioneers of pliotog- 
raphy.” Its Contents indicates much of real 
interest and instruction, and roentgenolo- 
gists and their technical assistants may well 
form the habit of reading the little journal 
regularly. 


IMPORTANT NOTICE 

Application has been made for certificate 
plan convention rate to Los Angeles, and all 
who expect to return immediately after the 
meeting may, if they wish to risk paying 
full fare for return trip (if less than 150 
^ certificates are validated), buy ticket to Los 
Angeles, secure convention certificate, and 
present the latter at the registration desk. 
If 150 certificates are presented for valida- 
tion, return trip tickets may be purchased 
for half fare, but these must be used within 
two or three days, and over the same route 
as the trip to Los Angeles was made. If less 
than 150 certificates are presented, full fare 
must he paid for the return trip. Purchasers 
take this risk. 

All-year tourist tickets are sold from all 
points in this coitntrv to Los Angeles, and 
are usable for return trip anv time wdthin 
nine months. We feel justified in recom- 
mending the purchase of these all-year tour- 
ist tickets, so that those attending will be 
sure of saving some considerable amount of 
the railroad fare. These all-year tourist 


tickets are good on all trains, standard Pull- 
man and excess fare trains included, on 
payment of the Pullman rates and excess 
fare in addition. 

See articles in May Radiology, page 517, 
and in September Radiology, page 410. 

I. S. Trostler, M.D. 
Manager of Commercial Exhibits 
and Transportation. 


JOHN DONALD MacRAE 

On the afternoon of September 6 Dr. 
John Donald MacRae, of Asheville, N. C. 
was fatally injured when the car in which 
he was riding wnth Mrs. MacRae skidded 
and overturned. Dr. MacRae died within 
a few minutes after reaching the hospital. 
Mrs. MacRae was not seriously injured. 

Dr. MacRae has been Counselor for 
North Carolina for a number of years and 
has always taken a great interest in the So- 
ciet)'. He was a Fellow' of the American 
College of Radiolog)' and the dean of ra- 
diologists in North Carolina. 

John Donald MacRae, born in Fayette- 
ville, N. C., March 10, 1874, was the son 
of James C. and Frances (Hinsdale) Mac- 
Rae. His father w'as at one time Dean of 
the Law' School at the University and As- 
sociate Justice of the Supreme Court ot 
North Carolina. Dr. MacRae took his med- 
ical degree at the University of Nashville 
Medical School, in 1897. He married Miss 
Mary C. Hill the next year. He was in 
general practice for a number of years, first, 
in Winslow', Arkansas, and later in Fayette- 
ville, N. C. In 1906 he moved to Tampa, 
Florida, where, after a few' years’ general 
w'ork, he began the practice of radiolog) t 
continuing until 1917, w'hen he entered the 
Army. After spending some time with Do 
Baetjer in Baltimore he served as radiologist 
in the Base Hospital at Camp IMcClellan and 
at Camp Greene, A. E. F., Base 54, and as 
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consultant radtolofjisl lie was at .Mesves 
Hospital Cc'iUor. Kctmnitifj from l^rance. 
he was raclioloi'ist for a year at I'. S. A. 
General Hospital Xo. 10. Otecii. North Car- 
olina. In 1920 he opened an (illiee in Ashe- 
ville. where, in connecti(ui with his private 
pr.actice and sever.d hospitals, he had con- 
tinued as constdtanl radiolop;isl at f )teen. 

Dr. MacKae leaves a danj;hter and a son. 
Mr.s. Car! S. Goodson aiui Dr. John Oonald 
MacRac, Jr., the latter for the past two 
years havin.cr been associated with his father 
in the practice of rndioloiry at Asheville. 
North Carolina. 

Dr. MacRae was in reality a f'liysiriait 
('ractisiiifi rndinlof/y and w.as always held in 
the highest re,q;ard hv his confreres. His 
was a winsonieness that bound men to him 
“with hooi)s of steel." He will he sadly 
missed, not only in his own community but 
throufihont the State and in the Radiolo,e;ical 
Society of North America, where his contri- 
hutions were alway.s received with interest 
and respect, for he spoke as one havin.e^ au- 
thority and knowledtfc. 


ACCOM MODA'l’l ON. S AT THIRD IN- 
TERNATIONAL CONGRF.SS OF 
radiology 


As is already known to American radiol- 
ogists, the Third International Congress of 
Radiolog}'^ will be held in Paris, France. 
July 27 to 31, 1931. The further informa- 
don has recently been received that the ses- 


sions are to he held in the Sorhonne. 

Concerning hotel accommodations for 
those in attendance upon the Congress, the 
decision has been reached that no particular 
lotels are to he designated as headquarters, 
mt that each one may select from the hotels 
of Paris that one which best suits his re- 
epurements. However, if one lacks infor- 
mation concerning rates, location, and style 
of accommodations available, he may learn 


much of interest by inquiring of the Chair- 
man for (he United Stales, Albert Soilancl. 
M.D., 1-107 .South Hope Street, Los An- 
geles. California. 


BOOK REVIEW 


jAltKIlUClI 1-UK Roxtoknologicn, 1930. 
P.earbcitct von K. BuuMJtKR (Heidel- 
berg). F. BuKcmuM: (Berlin), H. 
Chaxtr.mxi-: (Betzdorf), R. Dyroff 
(Erlangen), L. GRrcni-: (Conn), A. 
HtcnFKU) (Magdeburg), G. Hrx 
(Kohl), K. Kaestlk (Miinchen), G. 
Koul.maxx (Oldenburg), F. Pelta- 
.•^ox (Darmstadt), O. Rigler (Hufe- 
land, Darmstadt). St. RoTiistAX (Bu- 
d.apest), A. Sf.verleix (Elberfeld), F. 
Scn.MiTZ (Koln), J. Sciiutze (Ber- 
lin), M. .Sen WARE (Tubingen), W. 
.Stock (Tiibingcn), O. Strauss (Ber- 
lin), W. Tescuexdorf (Koln), K. 
Wf.rer (Koln), R. Wkrxer (Fleidel- 
berg), unter rcdaktioncller Leitung 
von O. Rtgler ( Hu f eland, Darm- 
stadt). Verlag Walter de Gruyter & 
Co., IBerlin and Leipzig, 1930. Gross- 
Oktav, 220 Seiten, Preis RM. 12.-, 
gel). R. M. 13, 50 (3.24). 


This hook introduces a new idea into the 
hook market. It endeavors to arrange in 
reference form the roentgenologic litera- 
ture of the past year. The men reviewing 
the different chapters have been left free to 
make their own critical selection among 
the publications. The intention of this and 
subsequent volumes is to make available the 
most important of the numerous published 
articles and to have them reviewed critically 
in a more or less personal manner. The 
physician who is interested in roentgenology 
and who cannot read all the literature has 
by this means a chance to orient himself . 
rather speedily and to see if he has missed 
something important in his field. The 
names of the authors guarantee almost 
throughout an efficient review of the differ- 
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ent chapters. I have read some chapters 
with especial delight, for instance, that of 
Kaestle (Miinchen), about the roentgen di- 
agnosis of the respiratory . tract, including 
the mediastinum and diaphragm ; that of R. 
Werner (Heidelberg), about radium tlier- 
ap)', and that of O. Strauss (Berlin), con- 
cerning malignant tumors. One finds, fur- 
thermore, some chapters about physical and 


technical problems, diagnosis in the different 
fields, and, finally, about therapy in its dif- 
ferent branches. Each chapter has its own 
bibliography of the contributions pertaining 
to it. 

F. Haenisch (Hamburg, Germany). 

Translation by H. W. Hefke, M.D. (Mil- 
zvaukec, Wise.). 


ABSTRACTS OF CURRENT LITERATURE 


AUTHOR INDEX 


B. vl.vbax, I. J. Concerning the Roentgen Ap- 

pearance of Late Congenital Sj'philis 621 

B-\rden'WERPER, H. E. Gonorrheal Infection of 

Bone 609 

Becker, J. Phalangeal Pseudo-epiphj-ses 608 

Behrexd, Moses. Cancer of the Breast 619 

Bigelow, W. A. A Study of the Cause of Right- 
sided -Abdominal Pain in So-called Chronic 

Appendicitis ; A Review of 1,027 Cases 606 

Bloodgood, Joseph C. Recent Work on the Can- 
cer Problem - - 618 

Broem.-^x, C. j. Lesions Originating in the AIu- 

cous Zilembrane of the Mouth 620 

Brown, A. Lincoln. Bronchoscopic Observa- 
tions in Post-operative Atelectasis ; Action 

isV of Carbon Dioxide 624 

TBkown, Thom.as R., and G.'Uther, Ernest H. 
Chronic Appendicitis: Diagnosis and Sig- 
nificance 606 

Bl'CY, P.aul C. Chondroma of Intervertebral 

Disk - 607 

Burnett, C. T., and Johnson, \\'. C. Multiple 

Myeloma - 610 

Burnett, Clough Turrill. Acquired Massive 

Atelectasis of the Lung 622 

C. ARTER, L. J. Combined Therapy in Malignancy 621 

Ch.\ney, R.’^lph H. Cancer of the Stomach 612 

Chown, Gordon. A Report of An Unusual Case 
of Hemorrhagic Disease of the Newborn 622 


CoUT.TRD, H. Resume of the Principles of X-rar' 
Technic in the Treatment of Deep-seated 


Carcinoma 620 

De.mel, Rud. ( zi’ith Sg.^litzer, AI.ax, Kollert, 
ViKT., and Ranzenhofer, Heinz) 626 

Edw.^RDs, j. G. Chest Radiography 622 

Faldini, Giut-io, and Sc.tglietti, Oscar. Statis- 
tical Review of Tumors of the Limbs Ob- 
served in Rizzoli’s Orthopedic Institute dur- 
ing the Years 1927-1928 612 

Foerster, Harry R. The Treatment of Cuta- 
neous Malignancies 614 


Ford, Fr.vnces A. Distant Aletastasis in Carci- 
noma of the Cervix of the Uterus. 617 

Ga.arde, Fred W. The Prognosis of Pleurisy 
with Effusion - — 62o 

Gaither, Ernest H. (zuilli Brown, Tho.mas 
R.) — 606 

Gant, J. C., and Harvey, J. L. The Diagnosis 
and Treatment of Bronchiectasis with Lipi- 

odol by the Passive Alethod 6-3 

Gibbon, W. H. Treatment of Osteogenic Sar- 

coma of Long Bones 61- 

Gleich, Morris. Osteogenesis Imperfecta Tarda 
(Fragilitas Ossiiim) : Report of Four Cases 

in One Familj'. ^ 

Goldstein, M. J., and Newoi.jSCHKIn, J. P- 
Changes in Catalase and Lipase in the Blood 

of Irradiated Patients - 

Gottesleben, Anton. Calcium Rings in Grow- 

ing Bones ^ 

Hale, Kelley. Hereditarj' Deforming Chondro- 
d 3 'splasia or Alultiple Exostoses; Report ot 
a Father and Two Daughters Showing 
Similar Multiple Symmetrical Exostoses, 
and Fifty Other Cases Collected from the 

English "Literature Since 1917. 

H.amilton, R. L. Non-tubcrculous Bronchopul- 
monarj’ Infection, from the Internist s 1 oin 

of A'iew — - 

Harbin, Maxwell, and Zollinger, Robert. 

Osteochronditis of the Growth Centers 

Harvey, J. L. (reiV/i Gant, J. C.) 

Hefter, H.\ns. The Radio-ulnar S}'nostosis.-j— 
Henriques, Adolph. The Chronic Appen ix 
from the Roentgenological Standpoint.— - 
Hfji.man, IC\rl. Contribution to the Clinic^ am 
Roentgenological Diagnosis of Lung 

noma 

Hubert, R. Should the Operable Carcinoma o 
the CerT-ix_ be Treated by Surgerj or DJ 
Irradiation? - 

Hummel, Rudolf. The ° ^ ^Es- 

Rays on Cholesterol and its Fatty Acid 

ters ill Vitro and in Vivo 

Hyndman, Olan R. Hereditaix 611 

Chondrodysplasia: Report of a Uase. 
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APPENDIX (DIAGNOSIS) 

The Chronic Appendix from the Roent- 
genological Standpoint. Adolph Henriques. 
New Orleans Med. and Surg. Jour., July, 
1930, LXXXIII, 29. 

By chronic appendix is meant one which has 
been subjected to repeated acute attacks, ac- 
cording to MacCallum, or one which is chronic 
from the beginning of the inflammation. Stag- 
nation in the appendix is an important factor 
in producing inflammation. The stagnant ap- 
pendix can be demonstrated fluoroscopically to 
better advantage than by roentgenograms. 
The appendix fills by retrograde peristalsis, 
which exists normally in the colon ; when this 
becomes increased, as in spastic constipation, 
it will fill the appendix. The appendix varies 
widely in location, and when the palpating fin- 
ger elicits pain over the filled appendix this is 
of great diagnostic importance. When not 
visualized, palpation over the cecum may show 
points of tenderness corresponding to the lo- 
cation of the appendix. In the production of 
appendicitis, the writer classifies the following 
steps in the evolution of the condition: right- 
sided stasis in colon; increase of retrograde 
movement of proximal colon; stagnation in 
the appendix ; appendicitis. 

W. W. Watktx.s, M.D. 


A Study of the Cause of Right-sided 
Abdominal Pain in So-called Chronic Ap- 
pendicitis: A Review of 1,027 Cases. W. A. 
Bigelow. Canadian Med. Assn. Jour., July, 
1930, XXIII, 22. 

This series of cases is interesting not onl}' 
for the end-results, but also for the points in 
diagnosis and the X-ray methods employed in 
arriving at a diagnosis. 

Emphasis is laid on the fact that chronic 
right-sided abdominal pain is not often due 
simply to chronic appendicitis. Pulling or 
pinching the appendix or its mesentery causes 
cramps, while traction on the peritoneum 
through membranes or bands produces the 
pain of which patients complain. The pain is 


produced through the pull on the peritoneum, 
and differs from appendiceal pain in that it 
is chronic and dull and not acute and cramp- 
like. Hence, the surgical method which simply 
removes the appendix fails in most cases to 
remove the chronic pain. There must be a 
thorough removal of all bands and membranes 
covering the region of the bowel involved, as 
well as the appendix. 

The diagnosis was made by the X-ray, and 
was in every case due either to bands of the 
cecum or ascending colon or terminal ileum, 
or some combination of these. The X-ray 
work was done in the Bigelow Clinic by the 
writer. The results recorded are most encour- 
aging. Ninet 3 '^-three per cent of the patients, 
reporting in answer to a questionnaire, stated 
that they were completely cured of their right- 
sided abdominal pain as the result of the re- 
moval of bands and membranes. The opera- 
tion and the after-treatment are described in 
detail. 

L. J. Caktek, M.D. 


Chronic Appendicitis ; Diagnosis and Sig- 
nificance. Thomas R. Brown and Ernest H. 
Gaither. Southern Med. Jour., July, 1930, 
XXIII, 591. 

After years of close study of subjective 
symptoms, objective signs, biopsy, and the 
continued pre-operative and post-operative ob 
servation of numerous cases, these authors are 
convinced that the pathological entit) ot 
chronic appendicitis occurs. As an adjunct 
to the objective and subjective findings, X la) 
is valuable. The method is to administer ba 
rium 18 hours before the first fluoroscopic o 
servation, when the patient is carefull) stu le 
under the horizontal screen. Then the co on 
is emptied with a saline, and further careiu^ 
studies are made. At both times the 
logical and sensory characteristics are no e , 
and these findings, plus the clinical 
subjective and other objective - 

cal and laboratory), will enable the p 1®^. 
to arrive at a dependable conclusion regar 

the appendix. , , p, 

W. W. Watkins, Al-i-’- 
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BLOOD CHANGES 

The Effect of Roentgen Rnys on Choles- 
terol and its Fatty Acid Esters in Vitro 
and in I'Vro. Rudolf Hummel. Strahlen- 
therapic, 1930, XXXVI. 533. 

The fatty aciil esters of chf)lester<»l dissolved 
in chlorolonii, as well as free cholesterol, cait 
he (icstroyeil hy roentgen rays. C'liolesterol 
dissolved in fat or in Idond sennn. if irradi- 
ated w In' roentgen ra}'s. willt a dose of 
1,650 r, dues not sliow any changes. The liver 
of normal mice, as well as the liver of mice 
following cholesterol feeding, shows the same 
amount of cholesterol content I)eff)re and after 
exposure to roentgen ravs, with a dose of 
1.100 r. 

Kun.'^t a. Rohi.k. M.l).. Rn.I'). 


Changes in Catalase and Lipase in the 
Blood of Irradiated Patients. M. J. Gold- 
stein and J. P. Ncworoschkin. Strahlcn- 
therapic, 1930, XXXVI. 736. 

A number of ferments were determined in 
the blood of jjatients following exposure to 
roentgen rays. The amount (jf catalase was 
found increased, while lipase increased in 
some and decreased in others. There is ap- 
parently a correlation between the amount of 
orment fluctuation and the irradiated organ, 
he catalase, for instance, showed most char- 
octeiistic changes following irradiation of the 
.tniphatic system. There was no jiarallel be- 
tween the character of the ferment curves and 
10 disease. Further studies arc under way. 

Ekxst a. I’oiru:, M.D., Pir.D. 


'I’he growth optimum during the warm season 
may be explained by the action of the ultra- 
violet r.ays during this season. This irregular- 
ity of hone-growth leads to the formation of 
roentgenologically demonstrable shadows and 
rings in the .skeleton, which are localized 
.around the growth-centers, if certain condi- 
tions arc favorable. Exogenous and endogen- 
ous causes may lead to either increase or de- 
crea.se of bone-growth. llyi)eremia. prolonged 
rest, and changes in diet must be considered 
as exogenous causes ; the action of the endo- 
crine sj'stem and its })alhologic changes as an 
endogenous cause. A pathologic process local- 
ized in the zone of bone-growth, and a dis- 
turbance in the calcium resorption are factors 
which may produce calcium rings in the skele- 
ton. 

A great number of instructive film repro- 
ductions arc added to this article. 

H. W. Hkfke, M.D. 


Chondroma of Intervertebral Disk. Paul 
C. Bucy. Jour. Am. Med. Assn., May 17, 
1930, XCIV, 1552. 

A review of the literature is presented, with 
a report of one case. The majority of cases 
reported have been in the cervical region ; the 
author’s case showed involvement of the di.sk 
between the third and fourth lumbar. 

The report covers the history, examination, 
operation, and histologic study of the speci- 
men, and an interesting comment follows. It 
makes a very comprehensive review of this 
subject. 

C. G. Sutherland, M.D. 


bone (DIAGNOSIS) 


Calcium Rings in Growing Bones. Anton 
ottesleben. Rdntgenpraxis, Aug. 1, 1930, 
■11. 673. 


e conclusions reached by the author from 
•s 0 servations indicate that growth in bones 
Eather, it is dependent on dif- 
W'a^”^ 3nd is most marked in the 

in seasons and least marked in the cold. 


Fracture of the Neck of the Femur: The 
Importance of Correction of the Outward 
Rotation of the Leg. E. B. Mumford. Jour. 
Indiana St. Med. Assn., July, 1930, XXIII, 
316. 

A study of the roentgenogram of the nor- 
mal hip is essential to interpretation of the 
conditions in the fractured hip. In the nor- 
mal hip, with leg in position of neutral rota- 
tion, the neck of the femur is fairly long, the 
greater trochanter is some distance from the 
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rim of the acetabulum, and Httle of the lesser 
trochanter is shown. After iracture or the 
neck of the femur, the ftanoral angle will be 
90 to If/t degrees, instead of the normal 120 
to no degrees. This is due to abduction of 
the inner fragment and adduction of the outer 
fragment. The fractured surfaces are not in 
contact, and must brought in contact by 
corrccting the outward rotation of the leg. by 
bringing the leg (outer iragment^ into a posi 
tion of neutral or slight internal rotation. Ab- 
duction alone will not reduce the fracture, but 
merely corrects the angulation- 

\V. \V. WATKi:r5, M.D. 


Phalangeal Pseudo-epiphyses. J. Becker. 
RbntgenpraxJS, June 15, 1930, II, 559. 

Beside the pseudo-epiphyses on the meta- 
carpal s Becker describes multiple phalangeal 
p.seu<lo-cpiphyses in two children, v.-ho had 
the clinical signs of a Mongolian idioc}', and 
in another child, v;ho was clinically entirely 
normal. .Such findings are probably not as 
rare as the lack of reports v.'ould indicate, 
and it would be desirable if the roentgenologist 
would look more frequently for such changes. 


H. \V. Hf.fke, :vI.D. 


Nev/ Technic for a Roentgenogram of 
Scapula. Rudolf Wahl. Rontgen- 
praxis, July 15, 1930, II, 652. 

The antcro-posterior and lateral roentgeno- 
grams of the scapula are not entirely satis- 
factory. The author describes a technic which 
appears to shov/ the scapula in its entireh- in 
the X-ray film. The patient lies on his back, 
with his arm abducted and rotated outward. 
The X-ray tube is tilted so that the central 
ray forms an angle of about 130 degrees, with 
the film under the shoulder of the patient. 
One could call this technic a lateral-ventro- 
dorsal exposure. 

H. W. Hefkk, M.D. 


The Radio-ulnar Synostosis. Hans Hef- 
ter. Med. Klinik, Aug. 8, 1930, XXVI, 1184. 

Two types of radio-ulnar synostoses may 
be distinguished : the congenital type and the 


traumatic type. The sjemptoms of these tv.'o 
types are alike and consist in inabiliP.- to ro- 
tate the forearm. The congenital sjmostosis 
may be bilateral and familial, and the knowl- 
edge of its existence may be of importance in 
industrial surgew,'. 

H. IV. Hefxe, JiJ). 


BONE DISEASES (DIAGNOSIS) 

Gonorrheal Spurs a Misnomer. Wiiliam 
H- von Lackum and Emilio J. Palomeque. 
Jour. Am. Med, Assn., August 16, 1930, 
XCV, 472. 

One hundred consecutive cases of exostosis 
of the os calcis were reviewed. In 6 per cent 
there was no accompanrdng pain. Pain, when 
present, was directed to the heels in 55 per 
cent, and to the feet in 39 per cent. 

A histoiu' of gonorrhea was obtainable in 
only 44 per cent of the cases. In only 2 per 
cent the onset of pain was a few days to three 
months from the onset of the gonorrhea. In 
56 per cent pain post-dated the gonorrhea by 
an average of fourteen years. Eight patients 
without gonorrhea and four patients with 
gonorrhea also had osteo-arthritis of other 
joints. Syphilis, as far as could be ascer- 
tained, was not an etiologic factor in any of 
the cases, 

A variety of etiological factors for calcaneal 
spurs have been commented on by varin 
servers. Neither syphilis nor gonorrl 
gross factor in the etiolog}'. The tei' 
orrheal spurs” is a misnomer 
be used. 

Ch.mile.^ G. Sli 


The Arthritic C‘ - ^.1" 
rhea in 'the Adult Male, 
and Leon Solis-Cohen. 
June, 1930, CLXXIX, 
The authors report ' 
arthritis, with special i 
the course of the dic' 
tis appeared, its chron, 
functional results. 

In only two of thi 


fimlins^s iiuliculc th:vt tlu‘ proslalc 'v.'is tlu‘ 
site of tlic focal iiifcclinii. Ill llio oUkm' 26 
eases tlie clinical evidence, indicated that the 
seminal vesicles were the site of the focal in- 
fection. 

In three cases which develnjied during 
acute gonorrhea the arthritis was compara- 
tively mild and the vesicles iialpahle hnt not 
hot. In eight cases with tyt»ical acute gonor- 
rheal arthritis the seminal vesicles were palpa- 
ble and hot. The arthritis was hilatcral in five 
cases. Of the acute cases, there were five in 
whicli joint disability followed the acute gon- 
orrheal arthritis. 

In five cases in which arthritis developed 
suhseciucnt to apparent cure of gonorrheal 
arthritis there was infection in the vesicles. 
In all of these there was some joint disaliilitv. 

There were seven cases in which arthritis 
developed after llic clinical cure of gonorrhea. 
All of these cases showed definite infection of 
the vesicles, hut the vesicles were not hot to 
rectal palpation. 

The authors draw the following conclu- 
sions: Arthritis due to gonococcal infection of 
tlie vesicles differs from arthritis due to non- 
gonococcal infection of the vesicles only in de- 
gree of intensity of the resulting joint lesions. 
The two types exhibit the same predilection 
for the larger joints ; are both likely to involve 
several joints, and tend to spontaneous cure 
of some of the involved joints, with persist- 
ence in others. 

Roe J. Matek, M.D. 


Fragility and Deficient Healing of Bone 
in Poliomyelitis. I. Harrison Tumpeer and 
R. W. McNealy. Jour, Am. Med. Assn., 
July 5, 1930, XCV, 19. 

In a paralyzed member, bone atroph}' runs 
parallel with the muscle-wasting and proceeds 
with modification in the size of the vessels of 
the region and the structure of the sub- 
cutaneous tissues. Two cases are reported in 
which atrophy, tendency to fracture and 
regeneration were all related to the poliomyel- 
itic lesion. 

The authors come to the following conclu- 
sions: (1) Bone atrophy in poliomyelitis is 


indistiiiguislndile from hone atrophy from 
non-use; (2) alrojihic hones are easily frac- 
tured; f.l) c.'illiis formation occuns in frac- 
tures of parts affected liy jioliomyclitis : (4) 
callus in such parts produces weak union be- 
cause the functional stimulus is absent. 

i't. .Strnir.ui.AXD, M.D. 


Gonorrheal Infection of Bone. H. E, 
Bardenwerper. Jour, Am. Med. Assn., 
April 19, 1930, XCIV, 1230. 

The author reiiorts a ca.se of gonorrheal 
infection of hone in a female. .Stark reviewed 
all ca.ses up to 1913 (the reference is given), 
and rated it as a rare condition. In his own 
ca.se the author felt that earlier roentgeno- 
grams miglu have saved considerable incon- 
venience to the patient and worry to the doc- 
tor. Tlie end-results seem to have warranted 
the conservative treatment carried out. 

CltAUU'.S G. SuTHEKl.AXn, M.D. 


BONE DISEASES (THERAPY) 

Osteogenesis Imperfecta Tarda (Fragilitas 
Ossium) : Report of Four Cases in One 
Family. Morris Gleich. New York St. Jour. 
Med., July 15, 1930, XXX, 850. 

•Since only bone tissue is affected, it would 
seem to be due to an impaired bone-forming 
mechanism in the embiyo. In a family com- 
posed of a father, mother, and six children, 
the father and three of the children show evi- 
dences of this affliction. Judging by X-ray 
appearances, rickets, osteogenesis imperfecta, 
and osteomalacia show similar osseous re- 
sponses of varying degrees. Perhaps Vitamin 
D, with diet liberal in calcium, would be of 
benefit in all of these diseases. 

W. W. Watkins, M.D. 


Osteochondritis of the Growth Centers. 
Maxwell Harbin and Robert Zollinger. 
Surg., Gynec. and Obst., August, 1930, LI, 
145. 

The authors of this article state ^ “The pur- 
poses of this paper are (1) to re- 
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view of the literature concerning a disease 
common to all the centers of ossification of the 
human skeleton; (2) to simplify and stand- 
ardize the terminology of this disease, and (3) 
to present its occurrence in a family of four 
individuals.” 

They feel that the pathological entit}'' of 
osteochondritis, described by Osgood, Schlat- 
ter, Koehler, Legg, Calve, Perthes, Freiberg, 
Scheuermann, Kienboeck, and others as lo- 
cated in particular epiphyses, has a similar or 
common cause; attaching the name of the 
early writers has caused confusion in the ter- 
minolog}' of the one basic disease. Osteo- 
chondritis is divided into two distinct groups, 
primary and secondary, depending upon 
whether the primary center of ossification or 
the secondary center is first involved. 

An excellent drawing is shown of the ossi- 
fication centers, with the ages of appearance 
and final ossification, with dates indicating 
when the diseases were first described, and 
the authors who first reported them. The pri- 
mary type may continue until the appearance 
of the secondary centers, or both types may 
appear simultaneously in the same patient. 
The disease is limited by complete ossification. 

The more common locations are discussed, 
including terminology, symptoms, roentgeno- 
logic findings, prognosis, and treatment. Case 
reviews of the hip, patella, humerus, and four 
cases of spine involvement in members of the 
same family are given. Both primary and 
secondary types of osteochondritis are repre- 
sented in the cases of spine involvement, the 
secondary cases representing the disease in the 
initial, active, and arrested stages. 

The etiology of the disease is unknown. 
However, direct trauma, or indirect trauma 
as a result of increased stress and strain from 
the body forces, appears to play an important 
role. Heredit}' may be considered as a possi- 
ble etiological factor as considered by Hanson 
and represented by the authors’ series of four 
members in one family having involvement of 
the spine. Leriche and Policard offer an ex- 
planation from vasomotor changes based on 
the reflexes of the traumatized axone. Per- 
haps a combination of the factors, added to 


some unknown cause, may be found to be re- 
sponsible for this disease. 

The treatment varies according to the lo- 
cation of the disease. In general, a period of 
physiological rest of from four to six weeks is 
essential. When plaster supports are dis- 
pensed with, some mechanical device may be 
used to prevent recurrence of the deformity 
until the period of active growth of the cen- 
ter involved is over. It is thought that chron- 
ic arthritis may develop in the involved areas 
in later years. 

D. S. Childs, M.D. 


Diabetes Insipidus and Osteitis Fibrosa 
Pdlycystica. Abraham Sophian. Jour. Am. 
Med. Assn., August 16, 1930, XCV, 483. 

This is a report of a case, with a short re- 
view of the literature. Interesting observa- 
tions have appeared in the literature on the 
relationship of parathyroid disease (hyper- 
parathyroidism) to generalized bone disease, 
and notably to osteitis fibrosa polycystica. 
Most writers agree that hyperparathyroidism 
produces a hypercalcemia, the calcium being 
extracted from the bones, thereby producing 
bone disease. In turn, there is excessive ex- 
cretion of calcium, and metastatic calcium de- 
posits have been found in the lungs, kidneySi 
stomach, heart muscle, and thyroid. 

Improvement in the bone decalcification has 
been reported by some observers after the re- 
moval of parathyroid tumors. The only spC' 
cific remedy is pituitary extract, which con- 
trols the polydipsia but has no effect on the 
bone lesions. 

Charles G. Sutherland, M.D. 


BONE TUMORS (DIAGNOSIS) 

Multiple Myeloma. C. T. Burnett and 
W. C. Johnson. Colorado Med., June, 1930. 
XXVII, 178. 

The early.' sites of involvement of this neo 
plasm are the flat bones, ribs, and verte r< 
extending later to other organs. The ear^ 
clinical sy^mptoms are rheumatic pains, o ^ 
ascribed to neuritis, aggravated by. 

Often a spontaneous fracture will be t e 
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sujjgesUon of hoiK* involvement. 'I'he coiuli- 
tion must be diO'erentiated from osteitis fibro- 
sa and metastatic malignancy. Myeloma oc- 
curs usually in older )>ersons, being a slow- 
growing multiple lesion of tbe lint bone.s which 
produces siiarply outlined focal spots of de- 
struction. Tlie X-ray appearancc.s may be in- 
dislinguisliablo from those of metastatic ma- 
lignancy. A pathological examination of a 
.section of the bone removed for biojj.sy may 
be done. 

A case record, with aulojisy findings, is in- 
cluded in the paper. 

\V. \V. Watki.ns. M.D. 


Osteitis Fibrosa Cystica, Generalized 
Type, with Giant-cell Sarcoma. Benjamin 
M. Joseph. Am. Jour. Dis. Child., July, 
1930, XXXX, 81. 

Cases of this condition have been noted in 
the literature .since 1840. \'Mn liccklinghati.sen 
gave his classic description of (he disease in 
1891, at wliich lime he reported three cases. 
Morton's division of the cases into two groups 
>s as follows and has proven to he valuable; 
(1) cysts without giant-cell sarcoma, (2) 
Cjfsts with giant-cell sarcoma. 

The author describes a case of osteitis fibro- 
sa cystica in a child thirteen months of age. 
The rapicliti’ with which the lesions ))ecanic 
evident was most striking. The first scries ‘ 
of roentgenograms demonstrated involvement 
of the right mandible, skull vault, and distal 
portions of the femora. Five weeks later 
there was definite extension of the cystic con- 
ation in the femora, and within two months 
t e entire skull vault, clavicles, ribs, humerus, 

' ’ac and pubic hones, femora, and tibire were 
involved. There was a severe anemia pres- 
ent. The histologic diagnosis was metastatic 
arge round- and giant-cell sarcoma. 

0 changes in the contour of the long 
°oes, the widening and irregularity of tbe 
rnarrow cavity, the translucent 
^ a ows of honey-combed appearance in tbe 
^}atic aieas, lack of involvement of the joint 
r aces, epiphyses, and periosteum are con- 
, main characteristics essential in 

0 roentgen diagnosis of the condition. In 


the roentgenograms shown by tlic author, 
tlicre was noted definite jicriosteal elevation in 
the femora. 

The etiology of the condition is somewhat 
obscure. Trauma, toxicity, and disturbance 
of the internal secretory organs have all been 
considered. Erdheim believes that parathy- 
roid disease is a strong etiologic factor. The 
condition is certainly unusual in children. 

F. n. Mandeville, M.D. 


A Contribution to the Knowledge of 
Chondromatosis. Helmut Stark. Rbntgen- 
praxis, Aug. 1, 1930, II, 717. 

A woman forty-three years of age presented 
very marked chondromatosis through almost 
the entire skeleton. The t3'pical roentgenologic 
appearance is described. Calcification of the 
cartilaginous tumors is rather marked, but the 
tendcnc_v to further growtli and the possibiliti' 
of sarcomatous degeneration make the prog- 
nosis rather’doubtful. in the author’s opinion. 

H. W, Hefke, M.D. 


Hereditary Deforming Chondrodysplasia; 
Report of a Case. Olan R. Hyndman. 
Arch. Surg., July, 1930, XXI, 12. 

This condition has been commonly referred 
to as multiple cartilagenous exostoses and has 
been described under various other names. It 
is hereditary and familial, having been traced 
through five generations in several instances. 
A definite etiological factor has not been 
established, but certain facts are well known. 
Cartilage rests are left in the wake of a cha- 
otic advancing epipliysis and these rests un- 
doubtedly form the nucleus of the anomalous 
benign tumor. Nearly all the bones of the 
body, with tbe exception of the skull, are in- 
volved. 

There is often a disproportionate develop- 
ment of the bones of the forearm and of the 
lower leg, the ulna and fibula being consider- 
abty shortened and distorted with respect to 
the radius and tibia. The tumors vary in their 
bone content, but are practically always less 
dense than the adjacent normal bone. They 
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are centrally located and expand the cortex, 
in some respects resembling giant-cell tumors 
of bone. Cases of malignant degeneration of 
enchondromas have been reported in the lit- 
erature, but comprise only about 5 per cent of 
these hereditar}^ cases. 

The author does not believe in a possible 
kinship of chondrodystrophia fetalis and he- 
reditary deforming chondrodysplasia. He re- 
ports one case in detail. 

Howakd P. Doub, M.D. 


Hereditary Deforming Chondrodysplasia 
or Multiple Exostoses : Report of a Father 
and Two Daughters Showing Similar Multi- 
ple Symmetrical Exostoses, and Fifty Other 
Cases Collected from the English Literature 
Since 1917. Kelley Hale. Ann. Surg., July, 
1930, XCII, 92. 

The author reports in detail three cases of 
multiple exostoses occurring in a father, 58 
)-ears of age, and two daughters, 18 and 15 
years of age, respective!)'. A third daughter 
and a son presented normal skeletal develop- 
ment. 

The -various possible etiologic iactors are 
-discussed at length. Several theories ad- 
ced by authors who have reviewed the lit- 
ture, are considered. Hale states that in 
.Jie three cases studied by him, heredity un- 
f'-' 'questionably exists as an etiologic factor, and 
he adds, “Multiple exostoses may be due to 
impressions made upon the germ plasm con- 
sequent to fractured bones and their complex 
healing processes in past generations.” In 
proof of his evolutionary theory, he presents 
statistics of a series of fractured bones in his 
own practice. 

In Ollier’s disease, the shortening of the ex- 
tremities affects only one side of the body, 
while in chondrodysplasia it is generally sj'm- 
metrical. Hale believes that a few years' study 
into the geneolog}' and offspring of this small 
group of individuals would clear up the much 
disputed point of whether or not Ollier’s dis- 
ease is a distinct clinical entity. 

F. B. ;M.a.xdeville, M.D. 


BONE TUMORS (THERAPY) 

Treatment of Osteogenic Sarcoma of 
Long Bones. W. H. Gibbon. Jour. Iowa 
St. Med. Soc., July, 1930, XX, 297. 

Many investigators, notably Bloodgood, 
Coley and Eissing, have considered irradiation 
of little or no benefit in these cases, and the 
question naturally arises as to the reason for 
this attitude. Radiation is still in its infancy, 
and from results which are available it would 
seem that roentgen-ray therapy is of distinct 
value in the treatment of osteogenic sarcoma, 
preliminary to surgical removal, as evidenced 
by definite prolongation of life in the irra- 
diated cases when compared with the non-ir- 
radiated cases. Five-year cures are possible, 
even when metastases are present, as illus- 
trated by a case cited. 

W. W. Watkixs, M.D. 


Statistical Review of Tumors of the 
Limbs Observed in Rizzoli’s Orthopedic In- 
stitute during the Years 1927-1928. Giulio 
Faldini and Oscar Scaglietti. Rivista di 
Radiologia e Fisica Medica, March, 1930, lb 


This is a review’ of thirt)’-two cases of the 
mbs seen in Rizzoli’s Institute and includes 
otes on the treatment and radiographic and 
natomic findings in these cases. Four beni^ 
umors were treated surgically; ten metastatic 
jsions had radiotherapy, usually with result- 
ag relief of pain ; of eighteen malignant tu 
lors three w’ere extirpated surgically, the 
thers, after surgical removal, had proph) 
ictic roentgen treatment locally and to the 
mgs. Three cases had Coley’s toxins w ithout 
ubjective or objective change. 




CANCER (DIAGNOSIS) 

Cancer of the Stomach. Ralph H. 

Jour. Med. Assn. Georgia, June 1930 , X ' 

222 . 

This is a fairly detailed description of stom 
ach cancer, covering various phases. From 
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statulpoint of di:t};nusi>, any individual over 
forty years of aiic who roou-s with a coin- 
plainl of <lyspepsia, hiliousnvss. or indiges- 
tion should he suspected <u" ctutcer until it is 
ruled out. Likewise, no case should he alhnved 
to run along with a sinj^le eNatninalion follow- 
ing a pcrsi.stcnt loss <if weight, hut .should 
have frecinent eiieck-ui) stu<lies hy X-ray. gas- 
tric analyse.s. e.xamin.'ition t»l the stools for 
occult hlond. and weighing. 1 he most valu- 
able single aid in the diagnosis of gastric can- 
cer is the rocnlgcn-ray study. I lie characteris- 
tic cases show definite findings, ulcers having 
diameters of more than 2 cm. being malignant 
three times out of five. ^\ hen characteristic 
X-ray findings exist, clinical signs are present 
in 91 to 95 per cent of the cases, lliese being 
indicated iiy ciiangcs in gastric contour in 93 
per cent, hy the presence of a mass in 73 per 
cevW, and hy variation in the gastric acids in 
88 per cent. 

W. \V. Watkin.s. M.D, 


The Impending Developments in the 
Diagnosis and Treatment of Cancer. Fran- 
cis Carter Wood. Ohio St. Med. Jour., July, 
1930, XXVI, 589. 

Not over 20 per cent of the persons ajijdy- 
ing for relief to a large private liospital arc 
operable or capable of receiving effective 
treatment by X-ray or radium ; and of the 20 
per cent who are operable, scarcely move than 
5 per cent obtain what we call a cure. That 
is why the death rates from cancer mount 
steadily. It is astonishing how ignorant the 
people are regarding the therapeutic resources 
for cancer. The disease should be made noti- 
fiable, so that people may be instructed 
through the proper channels, instead of being 
misinformed by the ignorant. The profession 
must learn to seek the best possible aid in 
treatment, instead of following personal loyal- 
ties. There should be institutions in every 
large community where cancer patients can be 
treated by the best surgical and special skill 
available. While every case of cancer cannot 
be referred to such an institute, as is the case 
in Sweden, both the public and the profession 


would gradually learn to refer their patients 
where thev could best he treated hy suigery 
or radiation. 

W. W. Watkins, M.D, 


The Cystic Carcinomatosis of the Skele- 
ton and Several Other Types of Gener- 
alized Carcinomatosis of the Skeleton in the 
Roentgen Picture. H. Mcyer-Borstcl. Rdnt- 
genpraxis, July 1, 1930, II, 604. 

Four different types of generalized car- 
cinomatosis of the skeleton are dc.scrihed. each 
one of which gives an entirely different X-ray 
appearance, ticcording to the predominance of 
osteoclastic or osteoplastic hone procc.sses. 
Generalized cystic carcinomatosis of the .skele- 
ton is rarely observed. Its diagnosis may be 
very difficult, as oilier cystic iione <iiseases may 
give the same picture (multiple myeloma, oste- 
itis fibrosa cystica). Tiie generalized purely 
osteoplastic type of mctasta.sis is .sometimes 
hard to differentiate from a genuine osteo- 
sclerosis (Alhers-Schdnherg’s marble bones), 
while the mixed types with (isteoplastic n.s well 
as osteoclastic processes usually do not pre- 
sent any differential diagnostic difficulties. A 
very marked contrast may exist between the 
extension and severity of generalized bone 
metastascs and the good general condition of 
the patient, so that the clinician often does not 
think of a generalized metastatic bone involve- 
ment. 

H. W. HkitvI;, M.D. 


Contribution to the Clinical and Roent- 
genological Diagnosis of Lung Carcinoma. 
Karl Herman, Wien. klin. Wchnschr., July 
17, 1930, XLIII, 910. 

While the clinician could make a definite 
diagnosis of lung carcinoma in aliout only 2 
pel cent of the cases twenty years ago, one 
can do sn to-day in about 70 per cent. This 
remarkable progress is mostly due to the mod- 
ern roentgen diagnosis. In iiuostiouable clin- 
ical and roentgenologic ca.ses, one should use 
the bronchoscope and sometimes rely on the 
reaction of qiic.stionahle lung tumors to tlier- 
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apeutic doses of X-rays, in order to make a 
differential diagnosis. 

Twelve cases are described, with clinical and 
roentgenologic findings. 

H. W. Hefke, M.D. 


CANCER (THERAPY) 

Report on the Results of the Genital 
Carcinomas Operated on and Irradiated dur- 
ing the Period from 1917 to 1927, and on the 
Cure of a Case of Vaginal Sarcoma in a 
Child. Anselm Reisach. Strahlentherapie, 
1930, XXXVII, 341. 

During the period from 1917 to 1924, 178 
cases of inoperable carcinoma of the cervix 
were seen in the author’s clinic. Sixteen re- 
mained untreated and the\' all died ; thirty-two 
received only radium treatment and all pa- 
tients died; 130 cases received radium and 
roentgen rays combined (12 were still alive 
after five years). This corresponds to a rela- 
tive cure in 10 per cent. Fifty operable cases 
of carcinoma of the cervix were treated by ir- 
radiation ; 12 of these patients were still alive 
after five years, corresponding to 24 per cent 
cures. Sixty cases were operated on and then 
irradiated. The primar}- mortality was 10 per 
cent, with 35 per cent cures after five 3 -ears. 
Twelve cases were treated b}- amputating the 
cervix, followed b}- X-ra}' and radium. Eight 
died and 4 are still alive after five 3 'ears. 
From a total of 300 cases of operable and in- 
operable carcinoma of the cervix, 15 per cent 
were well following operation or irradiation 
after the five-vear period. A statistical surve}' 
is also given of the cases seen during the pe- 
riod from 1925 to 1927. It appeared from the 
three }-ears’ observation that the majority of 
deaths due to recurrence take place during the 
first three years. Since the mortality of the 
operation rises considerabh- if borderline cases 
are included in the operative list, the author 
prefers stricter indications for surger}-. 

During the period from 1917 to 1925, 9 car- 
cinomas of the fundus were seen, 6 of which 
were operated on and 3 were treated b}' X-rar^ 
and radium. Four of the cases operated on 
and 1 of the irradiated cases were free of re- 
currence after five r-ears. During the same 


period, 33 cases of carcinoma of the ovaty 
were admitted, 2 of which were free of re- 
currence after five years, 1 following opera- 
tion and 1 following irradiation. Of the 12 
cases of carcinoma of the vulva, all died (1 
patient after five r-ears and three months). 
There were 9 cases of carcinoma of the 
vagina, 2 of which were free of recurrence 
after five r'ears. These were treated b}- exci- 
sion of the tumor, followed b}- radium and 
roentgen therap\'. 

In conclusion, the histor}- of a two-year-old 
girl is briefly related, who had a pedunculated 
sarcoma of the vagina. This was removed, 
followed b}- intravaginal radium application. 
The patient is still free of recuri'ence three 
3 ’'ears following the treatment. 

Ernst A. Pohle, M.D., Ph.D. 


The Care of Carcinoma Cases in Schles- 
wig-Holstein. Rob. Schroder. Strahlen- 
therapie, 1930, XXXVII, 378. 

Medical Education in the Fight Against 
Carcinoma. W. Lahm. Strahlentherapie, 
1930, XXXVII, 386. 

The Role of Radiation Therapy in Social 
Gynecology. Wilhelm Liepmann. Strahlen- 
therapie, 1930, XXXVII, 402. 

In these three papers, problems of the fight 
against carcinoma are discussed from the 
viewpoint of State administration, of medical 
post-graduate education, and from the eco- 
nomic standpoint. 

Erxst a. Pohle, M.D., Ph.D. 


The Treatment of Cutaneous Malignan- 
cies. Harry R. Foerster. Wisconsin Med. 
Jour., July, 1930, XXIX, 361. 

There is no therapeutic measure of preter 
ence in the treatment of skin cancer, genera!!} 
applicable. Surger}', electrothermic surgei}, 
radium, and X-ra}-s are all applicable. Sue 
cess in treatment necessitates an intimate 
knowledge of the various measures, judgment 
in the method of choice, and experience an 
skill in application. The types of lesions m 
elude the locally malignant (e.g., the basa - 
cell), and the generally malignant or metas- 
tasizing (e.[/., the prickle-cell). In basa -ce 
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cpitlu'linnia, X-ray.s and raiiium f^ivc llu- hcsl 
resiills and slioidd liave proft’mu'c' : if sup- 
j)icnH'ntarv tfcatmciU is ro«niir«'d, ondotlicnny 
is Iif.'f. F.arh' lesions of the s<iuatnotis-eell 
type arc usually suecessfull}- ireate<! l»y ra- 
diation. lull advaneed lesions recpiire elect ro- 
tliermic destruction in addition. I'ipilhelioinas 
of the mucous mcnihranes or at the imicocu- 
tancoiis junction are best treated with radium, 
unless infected, when they are best treated by 
surgical or combined niefhod.s. Xevocarcino- 
mas require wide excision with scaliud or sur- 
jjical endothermy. Destruction by eiidotiicr- 
my. even when cemsidered comi)Iete. is prefer- 
ably followed by X-rays or r.adiuin in dosage 
sufficient to destroy any remaining cancer cells. 

\V. W, Watkins. M.D. 


Cancer of tlie Lip, Tongue, and Skin: 
A Statistical Inquiry. Janet Lanc-Claypon. 
Lancet, Aug. 2, 1930, CCXIX, No. 5,579, 

p. 260. 

These statistical inquiries were made by the 
author and puldished as No. 59 of the Reports 
on Public Health and Medical Sulijccts issued 
the Ministry of Health. In considering 
treatment the percentage of results is mostly 
set out in the form of two clifVerent survival- 
rates. the crude and the net. The crude rate 
regards all cases not definitely known to he 
slive and well as having died of cancer, and 
gives too unfavorable a result. In calculating 
these rates no patient has been included among 
the living, who, though alive, was known to 
have a recurrence of the disease. A survey of 
the literature on operability of cancer of the 
lip shows that onl}'^ 10 per cent of the patients 
who appl^" for the treatment are in an inoper- 
able stage. Operative mortality is not a serious 
factor, except in advanced cases where re- 
moval of bone is necessary. The net survival- 
rates are 29.4 per cent for five years, and 58.4 
P6r cent for three years. In cases in which 
the glands were removed the survival-rate was 
80 per cent, and there was no great difference 
between the three-year and five-year rates, for 
90 per cent of recurrences take place within 
three }-ears. For all stages of the disease and 
for all methods of radiotherap}^ the survival- 


rate wa.s 76.1 per cent at tliree years after 
treatment. The results of treating recurrent 
ca.ses are good enough, either by operation or 
liy radiotberaj)}', to make treatment worth 
nndertalcing. 

Cancer of the lip takes a slow course if it 
is not treated, and there are cases on record in 
which the .symptoms had been present for 
lliirtv-six years. Most patients report for 
treatment witliin one year of the onset of 
syivpionis. The lower lip is more often in- 
volved, the proportions being 95 to 5. It oc- 
curs twelve to fourteen times more often 
among men than among women, but women 
are more apt to have cancer in the upper lip. 
The average age of application at hospitals is 
57 years, and the average age at death is 70 
years. Metastases are rare. The data which 
have been collected do not support the com- 
mon !)elief that smoking has an etiological re- 
lationship to cancer of the lip. In 184 cases 
investigated, roughly one-quarter were affect- 
ed with cancer at the place where they held 
their pipes. The commonest precursory le- 
sions arc blebs and ulcers. 

The literature on cancer of the tongue was 
found to give unsatisfactory data for the pur- 
poses of the report, and the results are to be 
considered as only relativel}- accurate. Ap- 
parently from 20 to 25 per cent of all patients 
operated on are alive and iven three 3 '-ears 
later, but the true survival-rate is probably 
somewliat higher than this. The operative 
mortality rate varies from 7 to 12 per cent. 
The examples available suggest that radiologi- 
cal treatment shows a better survival-rate than 
operation — 37.8 per cent and 59 per cent in a 
small group from the Radiumhemmet. Stock- 
holm. The disease, on the whole, has a short 
natural duration, about sixteen months. Pa- 
tients usuall}’’ apply for treatment seven to 
eight months after the appearance of sj^mp- 
toms, and deia}'^ is all the more serious in that 
the disease has such a short natural period and 
disseminates so rapidly. It reaches glands 
early in its course, and most surgeons prefer 
to treat them as part of the routine. The 
mean age of occurrence is 54 years, and of 
death is 61. Cancer of the tongue is about ten 
times as common among men as among worn- 
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en. The commonest antecedent condition re- 
corded is syphilis. There is also a close re- 
lationship to leukoplakia, with or without pre- 
vious syphilis. There are no accurate data of 
the super\'ention of cancer upon S 3 'philis. So 
far as the figures go, there is no definite asso- 
ciation between smoking and cancer of the 
tongue, and while the jagged edge of a tooth 
seems to have been an exciting cause in a 
few cases, statistics dealing with dental abnor- 
malities are too scanty to be worth considera- 
tion. In some parts of the East — ^but not in 
other parts — betel-chewing seems to produce 
cancer of the mouth, and the literature does 
not indicate whether the difference is due to 
some variet}? in the composition of the quid 
or to different habits of chewing. 

There is a wide variation in survival-rates 
of cancer of the skin, but on the whole it ap- 
pears that from 40 to 50 per cent of all pa- 
tients treated are alive and well three j’-ears 
after operation, and there is little doubt but 
that adequate radiologic treatment will give a 
figure of from 80 to 90 per cent. Despite dif- 
ferences of opinion the results appear to be 
more favorable with basal-celled than with 
squamous-celled cancers. Radiotherapy gives 
good results with relapsed cases. The disease 
takes a long course, the average period be- 
tween the appearance of sjTOptoms and the 
application for treatment being ten j-ears. 
Less than 25 per cent of patients apply within 
a year. Most lesions occur in the upper part 
of the head and face, and the majority of 
these are basal-celled, invading the glands very 
slowly, if at all. 

A few cases of sarcoma have been unavoid- 
ably included. Radiotherapy seems to give 
good results in sarcomata and melanotic sar- 
comata. Men and women are affected about 
equally, with a slight preponderance among 
men. The mean age varies between 55 and 58. 
and the mean age of death is 66 for men and 
68.7 for women. The precursors are blebs, 
crusts, warts, pimples, scabs, nodules, or in- 
juries. It seems reasonabty certain that a high 
percentage, if not all, of cancers of the skin, 
develop on a previously existing lesion, and 
that mam' of them are caused by frequent irri- 
tation. The relationship of occupation to cu- 


taneous cancer has been exhaustively investi- 
gated, chimney-sweeping and mule-spinning 
being the two occupations which show a high 
percentage of deaths from cancer of the scro- 
tum. There is insufficient evidence for laj'ing 
much stress on the relationship of the disease 
to climate, whether to cold, heat, or general 
exposure. 

Cancer of the penis and scrotum form a 
large part of all deaths attributable to cancer 
of the skin. The results of treatment of can- 
cer of the penis are very satisf actor}^, but there 
are no data available from any general hospi- 
tal in England. Statistics from abroad show 
that the crude survival-rate after three years 
is 47.4 per cent, and after five years 41.1 per 
cent. It is probable that the results of radio- 
therap)’^ are as good as those of surger}’, al- 
though there are no large series to be studied. 
The average period from onset of symptoms 
to treatment is 14 months, and the interval is 
often extended to two years by preliminary in- 
effective treatment at home. There is a high 
proportion of cases showing enlarged but not 
yet cancerous glands. Visceral metastases are 
rarel}’’ found. The mean age is between 52 
and 54 3 mars. Phimosis seems to be a com- 
mon antecedent and venereal disease was pres- 
ent in 28.4 per cent. The disease is undoubt- 
edl 3 ' less frequent among the circumcised. The 
results of local treatment of cancer of the 
scrotum are satisfactory; no series treated by 
radiotherap 3 ^ is available. The onl 3 ^ large se- 
ries of cases of cancer of the vulva is that 
published from Radiumhemmet, where the 
latest method is electrocoagulation combine 
with radium at a distance. Of 60 cases so 
treated, 19 were alive and well three 3 ears 
later. 

H. J. Ullmann, M.D. 


How can we Improve our Results in the 
Treatment of Uterine Carcinoma? Hellmut 
Kamniker. Wien. klin. Wchnschr., July 

24, 1930, XLIir, 943. 

Reviewing the results of the treatment 0 
about five hundred cases of carcinoma ot t 
uterus, the author concludes that irra latio 
alone or operation alone leads to worse resu 
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tlinn llu' cntnbin.ntiiHi of I'oih. ( >! (hv oper- 
able cases, -l-l./ per cent lived after live years. 
The vaginal operation has a primary mortality 
of about 7 per cent. The prophylactic roent- 
genotherapy after operation s!io\ve<I 16 per 
cent more citrcs in five ycar.s than the non-ir- 
radiated group, Jiiarly treatment of recurrences 
by radium ami roentgen ray.s imjjrove.s the 
results in these patients. Ino))erablc cases re- 
ceive only radium and roentgen treatment, 
with definite benefit and some cures. 

11. W. Ilr.nci;. M.D. 


Distant Metastasis in Carcinoma of the 
Cervix of the Uterus. Frances A. Ford. 
Minnesota Med., July. 1930, XIII, 489, 

In treating carcinoma of the cervix or fun- 
du.s of the uterus hy irradiation, attention is 
usually directed to the primary site of the dis- 
ease, under the assumption that distant metas- 
tasi.s i.s rare. In 564 postniortem examinations 
of cases in which cervical carcinoma was pres- 
ent. .Schonherg found mclaslascs in the liver 
>n 1.3,7 per cent, lung in 4.07 per cent, in the 
peritoneum in 7.44 per cent, etc. In a study 
of twenty-four patients with uterine carcino- 
mas, tiiirteen of whom had metastasis to the 
lungs .and fourteen to the bones, a thorough 
study is presented. The autlior concludes: 

“(1) ^Metastasis to distant regions, from 
carcinoma of the cervix and fundus of the 
uterus, occurs more frequently than is ordi- 
narily assumed. 

“(2) Pulmonary metastasis often is not 
accompanied by distressing symptoms, so that 
only frequent roentgenographic examina- 
tions is it detected in the early stages. 

"(3) The presence of metastasis in bones 
often is overlooked because of complicating 
circumstances which may account for pain. 
Metastasis to the extremities or skull often is 
mistakeni}- attributed to inflammatory destruc- 
tive lesions. 

"(4) Some relief of pain may be secured 
by effective irradiation of metastatic growths 
in bone from carcinoma of the uterus. This 
response seems less definite and less pro- 


longed than that obtained in secondary 
growths from carcinoma of the breast. 

“(5) There are not sufficient clinical data 
to warrant an opinion as to the radiosensi- 
tivity of imlmonaiy metastasis from uterine 
carcinoma. From the standpoint of greater 
preci.sion in the application of radiotherapy, 
a fair trial of such treatment in well selected 
case.s should lie made.” 

W. AV. Watkins, M.D. 


Operation and Irradiation in Carcinoma 
of the Uterus. W. Weibel. Strahlenther- 
apie, 1930, XXXVII. 302. 

The author demonstrates the man\' difficul- 
ties presenting themselves when comparing the 
statLslics of different clinics. Too many meth- 
ods arc used in treating carcinoma, and the 
grouping as well as the evaluation of the cases 
is not uniform. He pleads for the trial of one 
single method to be used in a number of large 
clinics; after ten years, it would be possible to 
answer the question as to the comparative effi- 
cacy of operation and irradiation and irradia- 
tion alone. 

In his own clinic, the author is still operat- 
ing on all operable cases by carrying out either 
the abdominal or vaginal hysterectomy. Fol- 
lowing operation, all patients are subjected to 
roentgen treatment in spite of the absence of 
recurrence, continuing once or twice for sev- 
eral years. AH inoperable cases are treated by 
X-rays and radium combined. In carcinoma 
of the fundus, operation is the method of 
choice. 

Ernst A. Pohle, M.D., Ph.D. 


The Single Massive Dose in the Treat- 
ment of Carcinoma. G. Miescher. Strah- 
lentherapie, 1930, XXX VII, 17. 

The Fractional Dose Method. Hans R, 
Schinz. Strahlentherapie, 1930, XXXVII, 
31. 

Miescher demonstrates in this report his ex- 
perience with the single massive dose method 
in the treatment of skin carcinoma. It ap- 
peared that both basal and squamous cell car- 
cinomas respond to a single exposure only if 
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a certain minimum dose is given, which lies in 
the neighborhood of from 1,200 r to 1,500 r. 
According to the depth of the lesion, filters of 
from 0.5 mm. to 1.0 mm. A1 or Zn were used. 
Eighty-nine per cent of the basal and 75 per 
cent of the squamous cell carcinomas were 
cured with one single treatment; additional 
therapy increased these figures to 94.5 per 
cent and 80,4 per cent, respectively. Tables 
demonstrate the results in detail. The limi- 
tation for the applicability of the massive dose 
method lies in the tolerance of the tissue. 
Even from 1,200 r to 1,500 r, given over a 
large field, leads to reactions which may easily 
become serious. The same reasoning renders 
the use of this method unsuitable for use in 
other organs than the skin. 

Schinz outlines a method of roentgen ther- 
apy in the treatment of malignant tumors 
which has been developed recently in his 
clinic. It intends to imitate the effect of ra- 
dium by using protracted fractional doses. 
The involved area is irradiated once or twice 
daily, apphdng one-third E.D. in from one to 
two hours’ treatment time. The filter is from 
1 mm. to 3 mm. Cu. the F.S.D. 60 cm. to 100 
cm. ; fourteen exposures are given in about 
sixteen days. The skin reaction is similar to 
the radio-epidermitis described by French 
authors. 

Histological studies have brought out the 
^act that the connective tissue is not much in- 
jured by this method of application, in spite 
af the high total dose administered. A num- 
ber of cases are reported in which this pro- 
:edure has been used to advantage. 

M hile no final conclusions are possible at 
he present time, Schinz feels that the pro- 
racted fractional dose method appears to be 
)romising in the treatment of malignant dis- 
ease. 

Erx.>t a. Pohle. M.D.. Ph.D. 


Primary Carcinoma of the Maxillary An- 
trum. Charles E. Stone. Jour. Indiana St. 
Med. Assn., July, 1930, XXIII, 315. 

So far it has been impossible to apply pri- 
marr radiation to neoplastic growths in the 
maxillary antrum. It is essential that all the 


malignant tissue should be removed surgically, 
depending on subsequent radiation to clean up 
whatever may have escaped the surgeon. The 
practice at different clinics varies, but the 
value of radium in supplementing the efforts 
of the surgeon admits of no question. At the 
Mayo Clinic the tumor is destroyed by slow 
heat, with soldering iron, after which radium 
is introduced directly into the antrum, either 
immediately or from ten days to two weeks 
later. 

W. W. Watkixs, ]\I.D. 


The Choice of the Treatment Method in 
Carcinoma of the Cervix, Based on Clinical 
and Pathologic-anatomical Classification. S. 
Recasens. Strahlentherapie, 1930, XXXVII, 
266. 

Recasens, who holds the Chair of Gynecol- 
og}- and Obstetrics at the Universit)' of iMa- 
drid, briefly discusses the indications for op- 
eration or irradiation in carcinoma of the cer- 
vix. At present, he believes that all operable 
cases should be subjected to surgerr’ follow- 
ing pre-operative radium treatment, since this 
increases the percentage of cures by 8 to 10 
per cent. 

Erxst a. Pohle, AI.D.. Ph.D. 


Recent Work on the Cancer Problem. 
Joseph C. Bloodgood. West Virginia Med. 
Jour., July, 1930, XXVI, 410. 

This is a review of the work now in prog- 
ress in European cancer laboratories, based 
on a recent tour of Europe. Work on the 
cause of cancer is still being conducted along 
the line of carcinogenic agents by Ernest L. 
Kennaway in London. The work of Otto 
Warburg on the metabolism of tumor cells 
has aroused considerable interest and contro- 
versy. No experimental support has been given 
the theon* that cancer begins as a general sys- 
temic disease. Nothing new has been added 
to the diagnosis of malignancy in general, al- 
though investigation into serum diagnosis is 
still being conducted. Biopsy and the use of 
the frozen section is not as widespread in 
Europe as in America. At the Cancer Hos- 
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pitnl in l-ondoii, as at jolins IIoi)kiiis, search 
for a (lilTerential cancer slain is beiiij,' enn- 
(lucted. InvesliKalinn for cancer cure is wide- 
spread. Radium has had a <]istinct rise in 
popularity in Europe, as well as in America. 
Trcatinenl by colloidal lead has been aban- 
doned. .^Uempts to immunize apain.si cancer 
arc heinj; tried in Germany and in ICniiland. 

\V. \V. Watkin.s. M.IT 


Should the Operable Carcinoma of the 
Cervix be Treated by Surgery or by Irradia- 
tion.^ R. Hubert. Strahlcntherapic, 1930, 
XXXVII, 334. 

between 1920 and 1929, .397 cases of car- 
cinoma of the cervix were admitted tft the 
author’s clinic. Indications for the proper 
treatment were decided by one man. namely, 
the head of the clinic. Thirty-eight per cent 
of the patients were found operable; in 10.3 
case.s the radical operation of Wertheim was 
carried out. The primary mortality amounted 
to 12.G per cent. .Since some tyjies of car- 
cinoma of the cervix arc refractory to irradia- 
tion, all operable cases were treated by .sur- 
gery. In the presence of cxtragenital com- 
plications, for instance, heart lesions, radiation 
therapy is to be given the preference. Young 
carcinoma patients, cases of adenocarcinoma, 
and patients in poor financial circumstances 
are operated on, as a rule, even if the risk of 
Operation is higher than usual. This social 
indication for operation is explained by the 
fact that the patients in poor circumstances 
do not return regularly for the required series 
of treatments. 

Ernst A. Poiiu:, M.D., Ph.D. 


Utilization of Immunity in Treatment of 
Cancer. J. C. Mottram. The Lancet,, May 
3, 1930, CCXVIII, No. 5,566, p. 961. 

As the treatment of cancer by removing 
some of the tissue, irradiating it, and re-in- 
jecting it into the patient in order to produce 
an immunity, has been advocated and carried 
out on patients, the author thought it desir- 
able to try this treatment experimentally on 
tumors produced by tar in mice. He quotes 


Woglom’s review of the literature in the in- 
troduction to the paper to show that all treat- 
ments ot jjatients, based on experiments with 
inoculated cancer, arc open to the criticism 
th.Tt lumian conditions are not reproduced in 
inoculated cancer, but as it is possible to carry 
out exi)crimenls with spontaneous tumors in 
animals, as the author has done, trials of this 
method on patients are not justifiable until the 
animal experimentation has been finished and 
the method shtnvn effective. The experiments 
tried were entirely negative. There was no in- 
llucnce on the growth of these spontaneous tu- 
mors after inoculation of sections of the ir- 
radiated tumor. Therefore, the author con- 
cludes that the results obtained with inocu- 
lated cancer do not justify the treatment of 
cancer patients in a similar manner. 

H. J. Ullmann, jM.D. 


Cancer of the Breast. Moses Behrend. 
Med. Times, July, 1930, LVIII, 214. 

A lump found anywhere in the breast 
.should always be removed. Before any oper- 
ative procedure, the patient should be given 
X-ray therapy and radiographs made of the 
lungs and long bones if there is any suspicion 
of them. X-ray treatment should alwaj^s be 
used after operation for malignant tumors of 
the breast. 

W. W. Watkins, M.D. 


On the Results of Radiation Treatment 
in Inoperable Carcinoma of the Cervix. 
Walther Schmitt. Strahlentherapie, 1930, 
XXXVII, 322. 

In the author’s clinic, 163 inoperable car- 
cinomas of the cervix were irradiated between 
1913 and 1923. Sevent 3 "-seven women were 
treated with radium, and eight of these, or 
10.4 per cent, were still well after five years. 
Seventy-two women were treated by radium 
and X-rays, and six of these, or 8.3 per cent, 
were still alive after five years. Fourteen 
women were treated by X-rays alone, and none 
of them survived after five 3 ^ears. The per- 
centage of cures in the entire group was, 
thei'efore, 8.58 per cent. 
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During the same period 120 cases of car- 
cinoma of the cer\'ix were treated by sur- 
ger}'. Forty-eight of these patients remained 
well after five years, corresponding to 40 per 
cent. The total number of cases, operable 
as Avell as inoperable, during that period 
amounted to 305 patients. 20.3 per cent of 
whom were cured b}* operation or irradiation. 
This is the absolute percentage of cures based 
on all cases without deductions. 

Erxst a. Pohle. lil.D., Ph.D. 


Lesions Originating in the Mucous Mem- 
brane of the Mouth. C. J. Broeman. West 
Virginia Med. Jour., Jime, 1930, XXVI, 339. 

Were it not for the fact that so man}- lesions 
in the mouth are likely to become malignant 
when neglected, the care and diagnosis of 
these lesions Avould not be of such vital im- 
portance. The author discusses a great vari- 
ety- of lesions found in the mouth, and the 
necessit}- for careful diagnosis. In epitheli- 
oma of the mucous membrane of the mouth 
radium is the treatment of choice, with cau- 
teiy- or diatherm\' used in conjunction; the 
adjacent glands should be irradiated. Tor 
epulis, radium, surgical diathermy, or cautery- 
may be used. Carcinoma of the tongue should 
be treated with radium. All forms of treat- 
ment should cause as little destruction as pos- 
sible. and should, preferably, consist of a 
single application rather than a series of ap- 
plications. 

W. W. W.vTKixs. ;M.D. 


permanent cure of 23.8 per cent. Seventy-five 
of the 130 patients had been observed more 
than five years, and of these, 25, or 33 per 
cent, are still well. Forty- per cent of the total 
number of patients were admitted to the clinic 
in a condition which rendered the prognosis 
almost hopeless. The author operated on 
every- case possible, followed by X-ray deep 
therapy to the pelvis. 

Eighty--three cases were treated by irradia- 
tion alone ; 55 of these could be obser\'^ed more 
than five years. Five of the 55 patients, or 9 
per cent, are still well. This poor result of ra- 
diation therapy- is explained by- two facts : one 
is that all operable cases went to the surgeon, 
and the other is the lack of co-operation of the 
patient. The women whose condition was im- 
proved following the first application of ra- 
dium did not return for the next treatment. A 
few months later, they- had to come back with 
a recurrence. 

Of the 95 cases of carcinoma of the fun- 
dus. 67 were operated upon. 45 women being 
obsen^ed over five years. Twenty-three pa- 
tients, or 50 per cent, are still well. 

Thirteen cases were irradiated; 11 with ra- 
dium ; 2 with X-ray-s and radium. After five 
years, 5 are still alive. No definite conclu- 
sions are drawn, however, in view of the small 
number of cases. 

The author emphasizes, in closing, that in 
order to improve the results, an organized edu- 
cational campaign among the people is essen- 
tial. 

Erxst a. Pohle, :kI.D.. Ph.D. 


The Results of the Treatment of Uterine 
Carcinoma from 1918 to 1930. Rud. Th. v. 
Jaschke. Strahlentherapie, 1930, XXXVII, 
293. 

Between 1918 and 1930, 318 cases of carci- 
noma of the uterus (223 in the cer\-ix and 75 
in the fundus) were treated in the author’s 
clinic. Of the 223 cases of carcinoma of the 
cervix. 64.5 per cent were operable (140 wom- 
en were operated on). Only 130 cases could 
be observed for five years or longer. In these 
130 patients, the operability was 58.4 per cent; 
32 were cured, corresponding to an absolute 


Resume of the Principles of X-ray Tech- 
nic in the Treatment of Deep-seated Carci- 
noma. H. Coutard. Strahlentherapie, 1930, 


XXXVII, 50. 

Coutard discusses briefly the principles of 
roentgen therapy- in malignant disease as de- 
v'eloped in the Curie Institute in Paris, and 
which are familiar to the American radiolo- 
gist. He states that the protracted fractional 
dose method permits the application of high 
doses without seriously injuring blood vessels 
and lymphatics. As long as we do not obtaii 
a high percentage of cures in superficial c-, 
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cinoma, lie feels that it is futile to expect 
many cures by roentf'cn rays alone in the 
treatment of deep-seated malif^nancies. This 
does not exclude, however, the excellent pal- 
liative results wliich have been observed. 

Eknst a. Poin.K, Al.D.. Pu.D. 


Why and within what Limits is it 
Necessary to Use Inhomogeneous Irradia- 
tion in the Radium Treatment of Carci- 
noma? W. Lahm. Strahlentherapie, 1930, 
XXXVII, 79. 

It is .stated that the central |)art of the tu- 
mor or the area from which it started to grow 
requires mucli higher doses of radiation for a 
successful treatment than docs the peripheral 
or younger tissue. Inhomogeneous irradiation 
is, therefore, indicated. Tiiis is illustrated in 
detail, for instance, in cases of carcinoma of 
the cervix. 

Erxst a. Poiiu:, M.D., Pn.D. 


Combined Therapy in Malignancy. L. J. 
Carter. Canadian Med. Assn. Jour., June. 
1930, XXII, 837. 

This case report illustrates well the good 
results that ma)' frequently be obtained l)y a. 
combination of measures in the treatment of 
malignancy. The report is contributed to the 
Canadian Medical Association Journal as a 
part of the educative program wliich the ra- 
diologist should employ in spreading infor- 
mation concerning the possibilities of the X- 
ray among his confreres of the general medi- 
cal profession. 

The case is one of very extensive carcinoma 
of the alveolar margin of the left upper maxil- 
lary bone. The general condition of the pa- 
tient was very poor, there being extreme can- 
cer toxemia. Five radium needles, of 10 mil- 
ligrams each, were buried in the tumor for 24 
hours. Following this, a series of X-ray treat- 
ments of moderate penetration was given over 
the affected area and the regional lymph 
glands. Two months later the sloughing area 
was electrocoagulated and the dead bone re- 
moved, followed during the next two months 
by further X-ray treatments. Five months 


later the patient, concerning whom there had 
heen given a most unfavorable prognosis, re- 
ported in general a good condition. He stated 
that some lime previously the whole alveolus 
had come away cn masse, leaving a clear- 
edged cavity. On c,xamination this was con- 
firmed, and no evidence of cancer could be 
seen. Two years later, there is no sign of re- 
currence, and the patient’s general health is 
good. 


THE CHEST (DIAGNOSIS) 

Concerning the Roentgen Appearance of 
Late Congenital Syphilis. I. J. Balaban. 
Rontgenpraxis, Aug. 1, 1930, II, 709. 

The roentgen and autopsy findings of a late 
congenital syphilis of the lungs are described. 
Two large, round, well circumscribed shadows 
in the lungs of a seventeen-year-old girl were 
diagnosed as echinococcic cysts. The autopsy 
findings proved them to be two gummas. 

H. W. Hefke, M.D. 


Psittacosis : A Clinical and Roentgenol- 
ogic Study of Seven Cases, with Postmor- 
tem Observations in One Case. Edwin 
Peterson, O. B. Spalding, and Otis Wild- 
man. Jour. Am. Med. Assn., July 19, 1930, 
XCV, 171. 

.Seven cases were studied and roentgenologic 
investigation was made in all of them. X-ray 
films were taken daily, and the progress of the 
specific creeping pneumonia was carefully 
noted. 

The characteristic features of this specific 
exudative mass were, first, a small, faint, cir- 
cular cloud of equal density. Gradually this 
cloud enlarged, reaching its maximum size and 
density on the third or fourth day. The exu- 
date occurred at the base of the left lower 
lobe in every case. The homogeneous density, 
contour, and location of the exudate differed ' 
from that of any pneumonic consolidation pre- 
viously observed. There was an'-s'^i^pyce of the 
mottling of bronchopneumoni. '^adow 

was less opaque than in a tyr 
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monia and differed in contour from a typical 
infarct. A characteristic feature in ever)' case, 
as the disease progressed, was the migration 
or creeping upward of the exudate beneath the 
scapula, leaving normal lung tissue behind. 

The tendency of the disease was to jump to 
the opposite base where it progressed through 
a characteristic cycle, appearing as a circular 
cloud, enlarging, increasing in density, and 
after the fourth or fifth day, starting to creep 
upward beneath the scapula, leaving clear lung 
tissue behind. 

The roentgenologic observations were the 
determining factors in the early diagnosis and 
treatment of the disease. 

Charles G. Sutherland, M.D. 


Acquired Massive Atelectasis of the 
Lung. Clough Turrill Burnett. Colorado 
Med., July, 1930, XXVII, 226. 

Bradford’s definition is “a collapse of the 
lung more or less extensive, where there is no 
gross lesion such as fluid or air in the pleura 
to account for its presence.” Causes may be 
(1) bronchial obstruction from inside the 
bronchus: ( 2 ) bronchial obstruction from 
outside the bronchus; (3) postural effects; 
, (41 paralytic origin ; (5) reflex. The clinical 
f' types may be post-operative, traumatic, or nei- 
ther of these. In the X-ray examination, 
either a fluoroscopic examination or two 
roentgenograms, one in deep inspiration and 
one in suspended deep expiration, will be re- 
quired. The collapsed portion has a density 
as great as lobar pneumonia, and the medias- 
tinal contents shift to the affected side with 
inspiration, and away from this side in expira- 
tion. Four case histories are given. 

W. W. Watkins, il.D. 


Chest Radiography. J. G. Edwards. Med. 
Jour. Australia, Jime 21, 1930, I, 804. 

After a practice extending over twenty- 
three years, involving the examination of over 
thirtv thousand chest cases, the author consid- 
ers that fluoroscopic examination is of little 
value in chest diagnosis. Opinions are based 


on stereoscopic films taken at from four to six 
feet. In abscess and hydatid disease, fluoros- 
copy is employed only for localization. 

Eight thousand examinations of miners sus- 
pected of silicosis were made, fluoroscopy be- 
ing abandoned after the first thousand cases, 
as affording no further information than that 
obtainable from the films. A well established 
silicosis gives an X-ray appearance somewhat 
similar to miliary tuberculosis, but fever is ab- 
sent, unless an apical tuberculosis is super- 
added. A tuberculous infection advances at 
an extremely rapid rate in patients suffering 
from silicosis. 

The importance of examining the nasal si- 
nuses in cases of obscure chest disease, espe- 
cially in children, is emphasized, as cough is 
often looked upon as being due to tuberculo- 
sis when the sinuses are infected. 

J. G. Stephens, M.D. 


Pleurolite or Free Calculus in the Pleural 
Cavity. Luis R. Romaguera. Tuberculosis, 
March, 1930, I, 340. 

The author reports a case of pulmonary tu- 
berculosis in which, after pneumothorax and 
phrenicotomy, a 'free bod)' about the size or 
a pigeon’s egg and of iri'egular outline was 
found in the pleural cavity. The shadow cast 
by it was equal in density to that of the clav- 
icle. IMacroscopically, this body was semi- 
solid in consistency, and its shape changed 
with the change of position. All the theories 
that explain the formation of such free bodies 
are discussed. 

M. VlAMOKTE, M.D. 


A Report of an Unusual Case of Hemor 
rhagic Disease of the Newborn. Gordon 
Chown. Canadian Med. Assn. Jour., June, 


1930, XXII, 837. 

An infant four days of age became in, 
lifflcult and labored breathing. There vas 
lefinite dullness, with diminished breat 
sounds over the entire left chest. An j . 
'eport b)^ Dr. Digby Wheeler showed he 
leart and great vessels to be displaced to tlie 
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Tuberculous Pleurisy. Gerald B. Web)). 
Jour Am. Med. As.sn.. July 5. im. XCV. 28 . 
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Roentgen Localization of Intxathoradc 
Structures, with Report of Findings in 
bfinetcen Cases of Lung Abscess. Clayton 
R. Johnson. Am. Jour. Surg., June, 1539. 
VI IT. 1237. 

[he .author describes a simple mrri-.oa 
V. (ieT<by the dimensions and locsrion of any 
'■'.ruclurr. \shether normal or pz-J-n'o-czl. 
may (w ntniiiy calculated. The rr.ethoi is 
based on the rirdinar}- stereoscopic rc-ent^eno- 
prams m.ade for di.agnosis of suspected ir.tr£' 
thoracic pathology. The technic or rr.a--:mu 
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mn<le at a target-to-film distance o: 
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markers on the upper corners are exactly su- 
perimposed, and see that the right-hand edges 
of the films are exactly superimposed and par- 
allel. If they are not. then draw a line mark- 
ing the edge of the overlapping film. 

(3) Shift the films over one another in a 
longitudinal direction with the right margins 
exactly superimposed until the shadows- of the 
anterior rib marked in Paragraph 1 are exact- 
ly superimposed. With a needle perforate 
both films at the point marked in Paragraph 1. 

(4) In like manner superimpose the shad- 
ows of the posterior rib and perforate both 
films at the point marked in Paragraph 1. 

(5) Superimpose the shadows of the 
structure for localization, still keeping the 
right-hand borders of the films superimposed 
and parallel, and clip the films together. 

(61 Measure the distance in millimeters 
between the points marked on the anterior rib. 
This distance multiplied ten times will be the 
depth of the structure as measured from the 
point selected on the rib. In like manner the 
distance may be calculated from the distance 
selected on the posterior rib. 

(71 Measure the distance in centimeters 
to the right or left of the mid-sternal line if 
located anteriorl)-. and from the mid-vertebral 
line if located posteriorly. The plane dimen- 
sions of the structure may be measured di- 
t rectly from the radiograph. 

For all practical purposes, an object at a 
maximum distance of 8 inches from the film, 
taken with a target film distance of 72 inches, 
will have a maximum distortion of 10 per cent. 

Howard P. Doub. M.D. 


Bronchiectasis. Paul F. Whitaker. Vir- 
ginia Med. Monthly, July, 1930, LVII, 233. 

Bronchiectasis may be brought about intrin- 
sically, as by chronic bronchitis, or extrinsi- 
cally, as by a pleural effusion. The X-ray is 
of value in diagnosis. The characteristic pic- 
ture in a well advanced case is extensive thick- 
ening along the course of the lung markings, 
which is usually seen to radiate from the hi- 
lum to the base. There may be considerable 
difference in the films before and after evacu- 


ation of the cavities. In early cases the diag- 
nosis may be very difficult without injection 
of lipiodol. Bronchiectasis must first be dif- 
ferentiated from tuberculosis (histor}-, locali- 
zation of signs, sputum tests) ; chronic bron- 
chitis (by lipiodol injection) ; abscess of the 
lung (history. X-ray appearance, diagnostic 
puncture); loeulated empyema, and pulmo- 
nary gangrene. 

\Y. W. W.vTKtxs. ILB. 


THE CHEST (THERAPY) 

Bronchoscopic Observations in Post-op- 
erative Atelectasis: Action of Carbon Di- 
oxide. A. Lincoln Brown. Jour. Am. Med. 
Assn., July 12, 1930, XCV, 100. 

Bronchoscopic observations in cases of 
proved atelectasis can be grouped into three 
main types : First, those presenting the gen- 
erally expected finding of a plugged bronchus ; 
second, a group in which no plug is noted in 
the bronchus, but in which more or less spu- 
tum is found in the trachea or larger bronchi; 
third, any atypical manifestations that did not 
fit into the first two groups were placed in this 
group. 

The almost pathognomonic sputum is a 
thick, viscid, tenacious material of such a con- 
sistency that the container may be complete- 
h' inverted without the mass altering its shape 
or becoming detached. 

An occlusion of the bronchus by an ede- 
matous swelling of the mucous membrane was 
observed, and suggested that atelectasis ma} 
arise from causes other than the direct plug 
ging of a bronchus. 

The action of carbon dioxide in post-oper- 
ative atelectasis may be threefold: 

(1) There is an increase in the rate and 
depth of breathing. 

(2) This results in approximation of the 
walls of the bronchi, tending to free any se- 
cretion attached to the wall or perhaps to 
cause a temporary' occlusion which m itse t 
would produce violent e.xpiratory effort an 
thereby tend to expel the retained secretion. 

(3) * Blanching of the mucous membrane 
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upon till* administnitiiiu of n moileniU' ron- 
centralion of carhon (lioxido was distinctly 
oi)sci‘vcd. 

C'nAi;i.i:s fJ. Svthkki.an’o. M.1). 


Non-tubcrculous Bronchopulmonary In- 
fection, from the Internist's Point of View. 
R. L. Hamilton. Canadian Med. Assn. 
Jour., July. 1930, XXIII, 30. 

One person in fifty operated u])on develops 
some pulmonary complication. These coinidi- 
cafions comprise the followinit: bronchitis, 
suppurative pneumonitis, bronchiectasis. ;<an- 
sjrcne. or abscess. The infection may t;ain en- 
trance throi]};h (1) estension I)y lymphatics. 
(2') aspiration and transplantation, (.Vt the 
i)Iood stream. (4) trauma. 

AH cases should come under the co-operat- 
ive study of the internist, the radiolopst. and 
thesuri,dcal chest specialist. Medical treatment 
should he adopted in ail cases prior to surgical 
interference. 

The main points in the medical treatment 
consist of pre-operative oral hygiene (since 
most of the cases are the result of aspiration), 
’■cst, good food, fresh air. proportioned exer- 
cise, tonic, postural drainage, bronclioscopic 
drainage, lavage through the bronchoscope, 
vaccine, arsenic in fusospirochetal conditions, 
lipiodol, and pneumothorax. 

L. J. Carter, M.D. 


The Prognosis of Pleurisy with Effusion. 
Fred W. Gaarde. Jour. Am. Med. Assn., 
July 26, 1930, XCV, 249. 

The frequencN' with which pleural adhesions 
are found at necropsy and accidentally by 
roentgenologic examination would indicate 
that the milder form of pleurisy is common. 
One hundred and twenty-six cases of idio- 
pathic pleuris}’’ were studied to ascertain, if 
possible, the factors that influence prognosis. 

It would seem that, if the patient survives 
the original acute attack of pleurisy with ef- 
fusion, there is a good chance of complete 
recovery. If he survives the first thiee years, 
and particularly the first five years, his chances 
are excellent for complete recovery. 


Idiojialliic plcuri.sy with effusion should be 
treated as tuberculo.sis, rather than to allow 
the iiaiient to return to work when he has re- 
covered from the acute .symptoms. TJie prog- 
nosis will lie much more favorable. 

Charles G. .Sctherland, M.D. 


CONTRAST MEDIA 

The Diagnosis and Treatment of Bron- 
chiectasis with Lipiodol by the Passive 
Method. J. C. Gant and J. L. Harvey. Colo- 
rado Med., June, 1930, XXVII, 185. 

It is important that bronchiectasis be rec- 
ognized as early as possible in order to insti- 
tute proper treatment. Bronchography is nec- 
cssarv to make an accurate diagnosis in the 
early stages. In order to give all suspicious 
casc-s the Iionefit of this method, there must 
be a simple technic, as many patients will not 
.submit to more difficult procedures. There- 
fore a wider use of the so-called “passive 
method” is advocated, consisting in introduc- 
ing the iodized oil into the trachea and bronchi 
bv having the patient take it in the mouth. 
This method was described by A. Ochsner in 
the Journal of the American Medical Asso~ 
ciation for July 20, 1929. The throat is anes- 
thetized until the swallowing reflex is abol- 
ished, following which the oil is taken into the 
mouth and the head so tilted that the oil runs 
back into the larynx. The swallowing reflex 
being abolished, the oil runs into the trachea. 
This is observed fluoroscopically, so that 
changes may be detected which the radiograph 
may not show. 

W. W. Watkins, M.D. 


Discussion of Lipiodol in Bronchiectasis 
Walter C. Swann. West Virginia Med. 
Jour., June, 1930, XXVI, 337. 

The diagnosis of bronchiectasis, in many 
cases, is almost impossible by physical signs 
alone. It may be suspected from the history, 
but not all patients expectorate large quanti- 
ties of mucus and pus. Diagnosis of large os- 
small amounts of bronchiectasis is so eas}' 
with lipiodol that any patient having a cough 
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lasting over six weeks, and not tuberculous 
so far as can be determined, should have lipi- 
odol injected for diagnosis. The diagnosis 
after lipiodol is more certain than by any other 
method except bronchoscopic inspection. 

The author is also convinced of its value 
as a therapeutic measure, having had 63.6 
per cent of his cases markedly improved. 

W. W. Watkins, M.D. 


Concerning the Demonstration and Treat- 
ment of Disease of Peripheral Arteries. 
Max Sgalitzer, Rud. Demel, Vikt. Kollert, 
and Heinz Ranzenhofer. Wien. Klin. 
Wchnschr.. July 3, 1930, XLIII, 833. 

Man}^ contrast-giving substances have been 
used for the demonstration of arteries b}”^ in- 
jection. The author used uroselectan for this 
purpose in twenty cases. The artery is ex- 
posed under local anesthesia and from 10 to 
20 c.c. of uroselectan are injected with a fine 
needle. The roentgenogram is taken towards 
the end of the injection. This method is of 
importance for the diagnosis of the exact lo- 
cation of obstruction or stenosis of arteries 
(arteriosclerosis, endarteritis, spasm, emboli, 
and thrombi). In a few cases of intermittent 


claudication and beginning gangrene of the 
toes, a therapeutic effect could be noticed, at 
least for some time. 

H. W. Hefke, M.D. 


Lipiodol: Its Place in the Modem Diag- 
nosis of Nasal Sinus Pathology. Harry 
Whitaker. Colorado Med., July, 1930, 
XXVII, 245. 

Conservative treatment of the nasal sinuses 
requires early diagnosis. Surgery on the si- 
nuses should not be done until after a most 
searching and careful diagnosis has been 
made. Nasal drainage and ventilation should 
be restored and the nose and throat observed 
over months before surgical treatment is con- 
sidered. Lipiodol properly placed in the si- 
nuses, properly radiated, and the films prop- 
erly interpreted, adds greatly to accuracy in 
making a surgical diagnosis of nasal sinus 
disease. The author advocates the Proetz dis- 
placement method, with films in various posi- 
tions and at varying periods after filling of 
the sinuses. In this method all the cells which 
■can be filled, will fill, and when filled show 
with what readiness they can be emptied. 
This indicates the line of treatment. 

W. W. Watkins, M.D. 
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THIS IS WHAT THE EXHIBITORS 
THINK OF OUR COMMERCIAL 

EXHIBITS 

The following are quotations from letters received by Dr. 
Trostler and speak for themselves regarding the Toronto 
meeting of the Society in 1929. 

‘T sincerely feel that you should be complimented by all the 
exhibitors on tlie space provided and manner of handling 
the exhibits in the recent convention.” 

Another wrote, “Our exhibits at the meeting of the Radi- 
ological Society are the most profitable of any we make. 
We have been with you for years, and expect to be with 
you for many more.” 

Another wrote, “Exhibiting in Toronto permitted 

an opportunity to personally present it to our Canadian 
friends especially, and we expect the contacts there will be 
of help.” 

Another wrote, “The . . . Company wishes to take this 

opportunity to further advise you of our appreciation of 
your special methods which were employed in the handling 
of and arrangement of the Commercial Exhibits.” 

Another wrote, “This is rather late to tell you how well 
pleased we were with the fine lay-out and management of 
the Commercial Exhibits at the Toronto convention, but 
even so, it is no more than living up to the records you 
have established in the past.” 

Another wrote, “Perhaps you will be interested to know 
that I sold $ . . . worth of . . . . in the two days that 

I was there, which is somewhat of a record for this house 
at that type of convention.” 
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This Becomes Possible only with the 
Victor Shock-Proof X-Ray Unit 



M ore and more is the profession becom- 
ing convinced that with the introduc- 
tion of Victor Shock-Proof X-Ray Apparatusi 
the facilities for x-ray diagnosis have been 
increased appreciably. 

Look at the accompanying illustration, for 
instance. Had you ever dreamed of the pos- 
sibility ofwheeling a patient, on an all-metal 
cart, up to and under the x-ray outfit, for the 
purpose offluoroscoping any part of the body? 
This without fear of danger of the high volt- 
age system coming in contact with you or 
your patient? Victor makes it possible. 


It requires no great powers of imagination 
to realize how this great forward stride in 
apparatus design makes possible a wider range 
of x-ray diagnosis, both radiographically and 
fluoroscopically. Procedures which not so 
long ago were considered impossible, and 
perilous, nowbecome simple and safe proce- 
dures in the routine of the x-ray laboratory. 

No longer need you fear the danger of 
electrical shock around an x-ray apparatus, 
as the Victor Shock- Proof Units are 100% 
electrically safe— and thoroughly efficient. 

Write for further particulars. 


GENERAL 



ELECTRIC 


X^'EAY COEPOEATION 


2012 Jackson Boulevard Chicago, IIL,U.S. A. 

FORMERLY VICTOR X-RAY CORPORATION 

Join MS in the General Electric program, broadcast every Saturday evening over a nationivide 

N. B. C. netxvork. 
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THE SITE OF PREDILECTION IN CROSS-INFECTION FROM THE RIGHT 

TO THE LEFT LUNG^ 

By The Cole Collaborators, LEWIS GREGORY COLE, M.D., RUSSELL WRIGHT MORSE, il.D., 
ROBERT EARL POUND, M.D., COURTENAY I. HEADLAND, M.D., and 
WILLIAM GREGORY COLE, M.D., New York 


I NFECTIONS of the right lung which 
result in destruction of pulmonary tis- 
sue not infrequently give rise to infec- 
tion in the opposite lung. This we have 
termed “cross-infection.” It is an autog- 
enous infection due, apparently, to the in- 
halation of infectious exudate and detritus 

(Fig. 1). 

Although cross-infection of this type may 



Fig. 1. Tuberculosis of right upper lobe (A). 
Secondary cross-infection of left lung (B). 


iThis paper was presented by Dr. Russell Wright Morse 
and Dr. William Gregory Cole at the Toronto Jleeting of 
the Radiological Society of North America, Dec. 2 to 6, 



Fig. 2. Tuberculosis of right upper lobe which 
has resulted in cavitation CAJ. At (B) there is a 
small area of cross-infection of the left lung. 


occur in any part of the left lung, there is 
such a tendency for it to occur in a local re- 
gion comprising about a fourth of the lung 
midway between the apex and the base, that 
this can be considered the site of predilec- 
tion. In roentgenograms made in the usual 
postero-anterior projection this area lies be- 
tween the second and fifth ribs. This entire 
area may be originally involved but usually 
early there will be a limited focus some- 
where in this quadrant (Fig. 2). 

When the destructive lesion involves par- 
ticularly the right upper lobe one would ex- 
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Fig. 3. Destructive tuberculosis of right upper 
lobe (J). At (B) there is a diffuse cross-infec- 
tion of the left lung. The involvement is largely 
peripheral. At (C) there is secondary Infection 
of the lower part of the right lung. The involve- 
ment is mostly peribronchial. 

pect aspiration infection of the right lower 
lobe to precede cross-infection, as the bron- 
chus to the right lower lobe is an almost 
direct continuation of the trachea. This type 
of secondary infection does occur quite fre- 
quently, usually in association with cross- 
infection ; but the infection is largely limited 
to the peribronchial tissues and those alve- 
oli adjoining the bronchi. The secondary 
infection in this region does not as a rule 
involve the peripheral parenchyma to the ex- 
tent that the parenchyma is involved in 
cross-infection. In some cases, however, sec- 
ondars' infection of the lower lobe is more 
extensive and of greater importance than 
cross-infection of the left lung (Figs. 3, 4, 
5, 6, and 7). 

Cross-infection has been observed most 
frequently in tlie presence of a breaking 
down or cavitation of a caseous tuberculous 
lesion. This one would expect, as tubercu- 
losis is the most common cause of pul- 
monary destruction (Fig. 8). 

Case I . — The following case of caseous 


Fig. 4. Tuberculous pneumonia in right upper 
lobe (A). Cross-infection of left lung (B). 

pneumonia of the right lower lobe illustrates 
the progressive involvement of the right up- 
per lobe and the early involvement of the 
left lung by cross-infection. 

4-10-29; Two weeks after an abdominal 
operation, there is consolidation of the right 
lower lobe — caseous pneumonia. There is 
also a diffuse infiltration in the right upper 
lobe. The left lung is apparently clear (Fig. 

9). 

-1-12-29: Relatively little change is noted 
except a small area of infiltration at the 
anterior end of the second rib on the left 
side. This was not noticed when the films 
were original^ studied. 

4-17-29: The area of cross-infection is 
slightlv larger. It was still unrecognized 
(Fig. 10). 

6- 3-29: There is considerable increase in 
the area of cross-infection, and also in the 
infiltration of the right upper lobe (Fig. 11). 

7- 11-29: Extensive involvement of the 
left lung and the right upper lobe (Fig. 12). 

Case II . — ^This case illustrates the pro- 
gressive involvement in a fatal case of 
pneumonic tuberculosis. The patient was a 
15-year-old Negress, admitted to the Fifth 
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Fig 5. Sept. 13, 1929. Bronchopiicumonic type 
of tuberculosis of right upper lobe. Notice that 
at this time there is no infection of the lower or 
middle lobes of the right lung and no cross- 
infection of the left lung. Within ten days casea- 
tion necrosis resulted, with cross-infection of the 
left lung and involvement of the lower part of 
the right lung. (See Fig. 6.) 

Avenue Hospital as a case of pulmonary 
abscess. 

2- 14-24; Roentgenogram shows tubercu- 
lous consolidation of the right upper lobe. 
In the center of the consolidation there is an 
excavation about the size of a quarter. This 
does not show. The rest of the lung is 
normal (Fig. 13). 

3- 3-24: Beginning consolidation in the 
left lung. This was not recognized at the 
time of original study. There is a slight 
peribronchial thickening in the right lower 
lobe, which remains constant for quite a 
period of time. 

3- 10-24: Only at this time was the cross- 
infection recognized. The right upper lobe 
is almost completely excavated (Fig. 14). 

4- 24-24: There is now, for the first time, 
peripheral involvement of the lower part of 
the right lung (Fig. 15). 

5- 13-24: Roentgenogram made postmor- 
tem shows practically complete involvement 
of both lungs (Fig. 16). 



Fig. 6. Sept. 23, 1929. Same case as shown in 
Figure 5. At this time there is excavation in the 
right upper lobe cross-infection in the left 
lung (B), and secondary infection (C). In this 
case the secondary infection of the lower part 
of the right lung is more extensive than the 
cross-infection. 

It is important to note that in both these 
cases the presence of cross-infection was not 
recognized until the lesion was of consider- 
able size, although re-examination of the 
roentgenograms made previously showed 
that it had been present for more than three 
Aveeks in the first case, and for more than a 
week in the second case. 

Case III . — A similar cross-infection was 
observed in a case of pulmonary gangrene 
involving the loAver medial part of the right 
lung. 

8- 14-29: Roentgen examination on ad- 
mission to the French Hospital was made 
(Fig. 17). Foul expectoration. Localized 
pneumonia quite characteristic of abscess. 
There are no discernible caAuties. 

9- 6-29 : There is extensive cavitation. 
Bronchopneumonia in the left lung, due to 
cross-infection (Fig. 18). 

9-24-29 : The pneumonia has disappeared. 
The destruction in the right lung has in- 
creased and there are two well defined cavi- 
ties. 




Fig. 7. Caseous pneumonia of right upper lobe 
in which cavitation has occurred (A) Cross- 
infection of left lung (B) Secondary infection 
(C). In this case also the infection of the lower 
part of the right lung is more extensive and con- 
glomerate than the cross-infection. 


11-4-29: Roentgenogram shows healing; 
the former cavities have disappeared and 



Fig 8 Tuberculous pneumonia, with cavitation 
in right upper lobe (A) Tuberculous broncho- 
pneumonia (cross-infection) of left lower lobe 
(B). 

their site is now shown only by two lines of 
scar tissue. 

The question very naturallj arises as to 
what the mechanical factors are which pro- 



Fig. 9 (Tase I, '\pril 10, 1929 Caseous pneu- Fig. 10. Case I, April 17, 1929. At (A) there 
monia of right loner lobe (A) Diffuse infiltra- is a small area of cross-infection in the left lung, 
tion in right upper lobe (B) At this time there is This involvement nas not recognized when the 
no cross-infection of the left lung films were originally studied. 
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Fig. 11. Case I, June 3, 1929. At this time the 
area of cross-inf cction (A) was first recognized. 


duce cross-infection and make the middle of 
the left lung the site of predilection. This 
part of the lung is in continuous line with 
the direction of the left main bronchus. It 



Fig. 12. Case I, July 11, 1929. Shows pro- 
gressive involvement of the right upper lobe, with 
cavitation at (A), and a very extensive involve- 
ment of the left lung (B) 

is quite probable, therefore, that material 
aspirated into this region follows the path 
of least resistance beyond the termination of 
the left main bronchus. The corollary is that 





Fig 13. Case II, Feb. 14, 1924. Tuberculous 
pneumonia of lower part of right upper lobe, with 
excavation at (A), not shown. 



’f i 


Fig 14 Case II, March 10, 1924. Almost com- 
plete excavation of right upper lobe (A). Ex- 
tensive cross-infection of left lung (B) 
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Fig. IS. Case II, April 24, 1924. Excavation 
of right upper lobe CA) Marked increase in in- 
volvement of left lung (B) Peripheral involve- 
ment of the parenchyma in the right middle lobe 
(C) 

this part of the left lung is the site of predi- 
lection because tlie bronchi supplying it are 
the most direct continuation of the left main 
bronchus. 

This secondary' lesion is usually peripher- 
ally situated and involves the parenchyma 
of the lungs. The infectious material must, 
therefore, be aspirated into the air vesicles 
proper. Prolonged maintenance of one pos- 
ture. such as lying upon the left side during 
sleep, might give the opportunity for ma- 
terial to drain into the parenchyma of the 
lung. It seems more probable, however, that 
infectious material would collect in the 
bronchi and not in the air vesicles. Some 
added force is \ er}- likety necessary, such as 
is undoubtedly present in the act of cough- 
ing. The sharp inspiration which occurs 
after a prolonged cough or paroxysm of 
coughing is certainly forceful enough to 
drive into the parench}ma of the lungs exu- 
date which is present in the bronchi 


7 



Fig 16 Case II, ^lay 13, 1924 Roentgeno- 
gram made postmortem The lungs were inflated 
through a rubber tube inserted in the trachea 


Case IF . — That a viscid material present 
in one part of the lung may be displaced 
into the parenchyma of this site of predilec- 
tion is very conclusively shown in the fol- 
lowing roentgenograms, which were made 
before and after lipiodol had been instilled 
into the bronchial tree. These roentgeno- 
grams are of a woman, 38 years old, who 
had been suffering from a chronic, severe, 
dry cough for the past eighteen months. 
X-ray examinations have been made inter- 
mittently since October, 1928. 

12-8-28; Roentgenogram shows an un- 
usual pleural and pulmonary lesion on the 
right side, the exact nature of which has 
ne^er been determined (Fig. 19). 

9-30-29: Roentgenogram shows lipi- 

odol to be present in the lower bronchi on 
the right side, and a very small amount in 
the lower bronchi on the left side. Note that 
no lipiodol is present in either the middle 
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Fig. 17. Case III, August 14, 1929. Pulmonary 
gangrene (A). 



Fig. 18. Case III, Sept. 6, 1929. Cavities in 
gangrenous lung (A) Cross-infection bronchopneu- 
monia of left lung (B). 


of the left lung or the bronchi leading to 
this region (Fig. 20). 

10-4-29: Roentgenogram (Fig. 21) 
made five days later than that shown in Fig- 
itre 20, reveals lipiodol present in the paren- 
chyma of the left lung, in the area which is 
the site of predilection in cross-infection. 
The next figure (Fig. 22) shows this local 
region photographed almost to actual size. 
In this, one can see the granular distribu- 
tion of the lipiodol, which shows even more 
distinctly in the original film. This granular 
appearance is due to the presence of the lipi- 
odol in the air vesicles proper. 

It is our belief that the frequent severe 
cough from which this woman suffered was 
the principal mechanical factor in the dis- 
placement of the lipiodol into this part of 
the lung. 

A similar cross-implantation of infection 
or foreign material also occurs from the left 
to the right lung, and the site of predilection 
is relatively the same. This has not been 
observed as frequently, probably because 
these destructive types of lesion occur orig- 


inally more frequently on the right than 
on the left side. We have not as yet had an 
opportunity to follow the first development 
of a lesion in the right lung secondary to a 
destnretive lesion in the left lung. 

In the ordinary type of subacute pulmo- 
nary tuberculosis of the adult, the apices — 
above the second ribs — of both upper lobes 
are very frequently involved. The lesions 
in the two lungs may be relativel)'- of the 
same age and distribution, or the lesion on 
one side may be very apparently of longer 
duration and more widespread than the le- 
sion on the opposite side. 

When the lesions are of different ages it 
is generally impossible to determine whether 
the younger infection is exogenous or an 
example of autogenous cross-infection. The 
usual conception has been that these are 
examples of autogenous cross-infection. In 
all the cases of destructive pulmonary lesions 
which we have closely followed, cross-infec- 
tion has always developed in the part of the 
lungs projected between the second and 
fourth ribs in the roentgenogram. The evi- 
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Fig. 19. Case IV, Dec. 8, 1928. Pleural and 
pulmonary lesion (A) of unknown etiology. 
Roentgenogram made before lipiodol had been 
injected into the bronchi. 



Fig. 20. Case IV, Sept. 30, 1929. Lipiodol is 
present in lower bronchi on both sides. Note 
that no lipiodol is present in either the middle 
of the left lung (A) or the bronchi leading to 
this region. 


dence would, therefore, indicate that cross- 
infection to the apex is unusual. 

SUMMARY 

Cross-infection from the right to the left 
lung is apparently quite frequent in the pres- 
ence of destructive infections of the right 
lung. 

The site of predilection within which 
cross-infection usually develops is in the 
middle of the left lung, that part of the lung 
which is projected between the second and 
fourth ribs in the roentgenogram. 

Cross-infection is apparently due to the 
aspiration of infectious exudate and detritus 
present in the bronchial tree. 

That viscid material from some other part 
of the lungs may be aspirated into the paren- 
chyma of this site of predilection is shown 
by the aspiration of lipiodol in the last case 
(Case IV). 

The site of predilection is apparently in 


the path of least resistance beyond the ter- 
mination of the left main bronchus. 

Posture of the individual may be a fac- 
tor in this type of aspiration infection, but 
it seems probable that the sharp intake of 
breath following a prolonged cough or par- 
oxysm of coughing is a more important fac- 
tor in driving secretions present in the small- 
er bronchi into the air vesicles proper. 

Estimation of prognosis in any given case 
of pulmonary infection does not depend en- 
tirely upon the progress or retrogression of 
the original areas of infection, but must take 
into consideration whether or not there is 
secondary infection of other parts of the 
lung. 

It has been our experience in closely fol- 
lowing the progress of a pulmonary lesion 
that one’s attention becomes fixed upon a 
certain region of the lung, since one is eager 
to detect evidence of progression or retro- 
gression of the pathologic process. Yet, for 
tliis very reason, the development of a sec- 
ondary lesion elsewhere in the lung is very 
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Fig. 21 (above) Case IV, Oct. 4, 1929. Roentgenogram made five days later than that shown in 
Figure 20. At (A) lipiodol is present in the parenchyma of the left lung, in the area which is the site of 
predilection in cross-infection. 

Fig. 22 (below) Case IV, Oct. 4, 1929. Actual size reproduction of area (A) in left lung shown in 
Figure 21. In the area noted by the arrows one can observe the granular distribution of the lipiodol, due to 
its presence in the air vesicles proper. 
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apt to be OA’erlooked until it is of consider- 
able size. 

Knowing that destructKe types of infec- 
tion haA'e a definite tendency to cross-infec- 
tion and that there is a site of predilection, 


that part of the lung which is the site of 
predilection should be studied in detail in 
the roentgenogram in order to detect at an 
early stage the development of secondary 
infection. 


SINUSES (DIAGNOSIS) 

Newer Methods of Visualizing Pathology 
of the Nasal Sinuses. Ernest W. Carpenter. 
Southern Med. and Surg., June, 1930, XCII, 
428. 

A large majority of all secondary infections 
are traceable to the respirator}' tract for their 
origin. Too often a clinical survey is made 
by a cursory inspection of the parts, and if no 
pus is found, the study is reported as nega- 
tive. A simple X-ray study is of value, but in 
borderline cases X-ray studies of the nasal 
sinuses are notoriously disappointing and mis- 
leading. 

The use of lipiodol is of great value in vis- 
ualizing the contents and patency of the vari- 
ous sinuses. The author injects one antrum 
at a time, using a 50 per cent dilution of the 
oil, injecting with a straight steel needle punc- 
turing the inferior meatus. When oil begins 
to drop from the anterior nares, films are 
made in the upright position in two planes. 
The following queries will usually find some 
answer: (1) Are the ostia patent? (2) Do 
the sinuses fill normally or partially? (3) Is 
the outline of the opaque substance in contact 
with the bony wall ? (4) Does the sinus 

empty normally? 


Interpretation is not always easy and must 
be carefull}' made with anatomical peculiarities 
in mind. 

W. W. Watkins, M.D. 


The Roentgen-ray Diagnosis of Polypi 
of the Maxillary Antra. Howard P. Doub 
and Andrew R. McGee. Am. Jour. Surg., 
May, 1930, VIII, 1039. 

The roentgen-ray examination of the maxil- 
lar}' antra is of particular value when search- 
ing for a hidden area of focal infection. In 
these cases polypi are frequently found and are 
disclosed either by the usual examination or by 
a pressure defect produced on a column of 
opaque medium injected into the antrum. 
These polypi are frequently the result of an in- 
flammatory process of the antrum, and these, 
together with chronic thickening of the mu- 
cous membrane of the antrum, are undoubted- 
ly the site of focal infection. 

The introduction of lipiodol into the antra 
has opened up a new era in diagnosis, re- 
vealing pathology which was formerly im- 
perfectly disclosed. A series of cases operated 
upon is reported, showing a very high percent- 
age of correct diagnoses. 



AN IMPROVED FORM OF STANDARD IONIZATION CHAMBER 

By LAURISTON S. TAYLOR and GEORGE SINGER, Washington, D. C. 


Abstract . — A modification of the open-air 
parallel plate ionization chamber, readily port- 
able and adapted to field use, is described. In 
this chamber, narrow guard plates are sup- 
plemented by a system of ten guard wires 
across the ends of the chamber. The wires are 
so spaced that X-ray scattering from them is 
negligible. By this means a uniform electro- 
static field between electrodes is obtained 
without the use of wide guard plates and the 
large plate-to-shield spacing necessaiy in the 
primary standard. This design has permitted 
a decrease in the volume and weight of the 
secondary standai'd b}' a factor of 15. 

The results of direct comparisons between 
this chamber and the primary standard are 
given and indicate that the roentgen can be 


I. INTRODUCTION 

T he unit of quantity of an X-ray 
beam has been defined^ in terms of 
“the ionization produced in 1 cubic 
centimeter of unrestricted atmospheric 
air”®; and as a result the air ionization 
chamber is, at least temporarily, established 
as the primary standard for X-ray inten- 
sit)'^ measurements. 

Two distinct types of standard ionization 
chambers have been used: (a) The pres- 
sure air chamber, designed by Thaller^ and 
by Behnken^’ ° to give comparatively large 
ionization currents, measurable without the 
use of extremely sensitive instruments; 
(6) The atmospheric pressure air chamber, 
of which the construction and manipulation 
is comparative^ simple. The first type was 

iSecond International Congress of Radiology, Stockholm, 
July 23 to 27, 1928. 

zParagraphs 2 and 3, "Report of International X-ray Unit 
Committee" (Recommended): "2. That this International 
Unit be the quantity of X-radiation which when the sec- 
ondary electrons are fully utilized and the wall effect of 
the chamber is avoided, produces in 1 cubic centimeter of 
atmospheric air at 0“ C. and 76 cm. mercury pressure such 
a degree of conductivity that one electrostatic unit of charge 
is measured at saturation current." (Recommended) : “3. 

That the International Unit of X-radiation be called the 
‘Roentgen’ and that it be designated by the small letter r.” 

3R. Thaller, O. Berg, and W. Schwerdfeger, Wissen- 
schaftliche Veroffentliehungen aus dem Siemenskonzern, 
1924, III, 162. 

4H. Behnken, Zeit. fur Techn. Phys., 1924, V, 3. 

5H. Behnken, Zeit. fur Techn. Phys., 1926, VII, 563. 


reproduced by the former with the same ac- 
curacy as the primary standard. The problem 
of diaphragming is identical for the two cham- 
bers, and for a given tube the same inverse 
power law holds for both. Like the standai'd 
chamber, the new chamber does not require 
that corrections be made for differences in X- 
ray quality. 

Any of the usual electrostatic measuring 
systems may be used with this chamber, al- 
though for precise work a null or current com- 
pensation system is desirable. 

It is expected that this type of chamber will 
be found useful in the international compari- 
sons of tlie roentgen now pending, for which 
purpose the “fingerhutkammer” is generally 
inadequate. 


employed by the Physikalische-Technischen 
Reichsanstalt until their very recent adop- 
tion of a cylindrical form of atmospheric 
air chamber. In this country the second 
type has been used exclusively. 

The atmospheric or open-air chamber was 
conceived as a result of Villard’s definition 
of the “e” unit in 1908,® and was later de- 
veloped by Friedrich.^ As a result of fur- 
ther refinements by Duane,® Glasser,® 
Failla,^® Kiistner,^^’ the authors,^®’ and 
others, it is now apparently adequate for 
present demands. Using well-controlled, 
constant voltage on the X-ray tube, correct 
diaphragming of the X-ray beam and a re- 
fined measuring technic, the roentgen can be 
reproduced at the present time at the Na- 
tional Bureau of Standards with a mean 
deviation of about ±0.5 per cent.^® 


CA. Villard, Arch. d'EIec. Med., 1908, p. 692. 
rKrocnig and Friedrich, Radiation Therapy, 1922. 

8W. Duane and E. Lorenz, Am. Jour. Roentgenol, and 
Rad. Ther., 1928, XIX. 461. 

»0. Glasser and U. V. Portmann, Am. Jour. Roentgenol, 
and Rad. Ther., 1928, XIX, 47. 

lOG. Failla, Am. Jour. Roentgenol, and Rad. Ther., 1929, 
XXL 47. 

iiH. Kustner, Phys. Ztschr., 1927, XXVIII, 797. 

12H. Kustner, Strahlentherapie, 1928, XXVII, ’ 331. i 
13L. S. Taylor, Bureau of Standards Journal of Research, 
1929, rr, 771. 

lit,. S. Taylor, Bureau of Standards Journal of Research. 
1929, III, 807. 

15L. S. Taylor, Radiology, June, 1930, XIV, 551. 
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It is not sufficient, however, that the unit 
‘be duplicable in any one laborator}-, but 
there must be also good agreement between 
the units as determined by all standardiza- 
tion laboratories. In the establishment of 


several American and German laboratories 
and the Reichsanstalt. The only basis at 
present for agreement between the Bureau 
and the Reichsanstalt rests on a comparison 
recently made between the former and the 


I 10 cm ( 



Fig. 1. Diagrammatic cross-section of ionization chamber shorving some 
of the lines of force as affected by the guard •wire sjstem. 


standards, it is obvioush* desirable to have 
tliem correct to one significant figure better 
than tlie magnitudes they are used to cer- 
tify. Applied in the case of the internation- 
al roentgen, if medical practice demands an 
accuracy of 5 per cent in tlie calibration of 
its ionometers. the national standardization 
centers should bring about an agreement, if 
possible, between their respective standards 
of 0 5 per cent. There has been as yet, how- 
ever. no direct check of the roentgen be- 
tween the national standardizing laborato- 
ries. 

The only comparison of international 
character i\as made by Behnkeffi® in 1927. 
before a standard w as developed at the Bu- 
reau of Standards He found at the time 
an agreement of about —4 per cent between 


Cleveland Clinic which had been found to 
be within about 4 per cent of the Reichsan- 
stalt 

Behnken’s medium for transferring the 
unit was a careful!}' constructed ionometer 
with a magnesium thimble chamber and a 
uranium oxide auxiliary radiation standard 
for controlling its sensitivit}'. At that time 
this was the best known means for effecting 
such a comparison, but later work — partic- 
ularly that of Braun and Kiistner^’’ and 
this laboratory^'’’ — ^lias proved it to be in- 
adequate for tlie high precision necessar}'. 
In a recent paper it was shown that while a 
tliimble chamber ionometer is sufficient!)' ac- 


17R. Braun and H. Ku^tner, Strahlenthcrapie, 1929. 

XXXII, 550. 

isR. Braun ard H. K\i«:tner, StraWentherapie, 1929# 

xxxn, 730. ^ ^ ^ T < 

ipL- S. Taylor and G. Singer, Bureau of Standard': Jout 
113.1 or Be«earch (R. P. 169), 1930, IV, 631. 

20IU. S Taylor, RADiOLOcy, June, 1930, XIV, aal 


ICH. Behnlcr:, S»raUc-'the-ap c, 102S, XXIX, 192. 
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curate for intensity measurements in X-ray 
therapy it is liable to errors due to such fac- 
tors as the “wall effect,”"^ non-uniform dis- 
tribution of ionization within the chamber, 
and the effective chamber length, all of 
which render such an instrument incapable 
of the precision attainable with the stand- 
ard. If the various standards can not them- 
selves be directly compared, the comparison 
instrument should have a precision at least 
as good as the standards. 

With this problem of agreement in mind, 
at the time the present primary standard 
was being developed, efforts were also di- 
rected toward the design of a readily port- 
able secondary standard, the accuracy of 
which would be equivalent to that of the 
primary. 

II. CONSTRUCTION 


lei electric field across the whole width of 
the collector electrode. Thus, for a plate 
spacing of 12 cm., the guards must be about 
20 cm. wide. 

Also, if the plate system is to be inclosed 



In the design of a standard chamber, the 
fulfillment of certain necessary require- 
ments renders the instrument large and 
heavy. For example, the plate spacing must 
be sufficient so that a negligible number of 
photo-electrons strike the plates, thus de- 
creasing the amount of measured ionization 
produced by a given beam. Duane,^® Failla,^^ 
and Glasser®^ found for a parallel plate ioni- 
zation chamber with the beam passing cen- 
trally between the plates that a spacing of 
10 cm. was sufficient. In order to permit 
the use of a wider beam of X-rays, the 
standard chamber here used has a plate 
spacing of 12 centimeters. 

The width of the guard plates must be 
about one and one-half to two times the 
plate spacing for this type of chamber^®* 
in order that there may be a perfectly paral- 


2lL S Taylor and G Singer, see Footnote 19 
22W. Duane and E Lorenz, Am. Jour. Roentgenol, and 
Rad. TJier. 1928, XIX, 461. 

23G. Failla, Am. Jour. Roentgenol, and Rad. Ther, 1929, 
XXI, 47. 

240 Glaser and U. V. Portmann, Am Jour. Roentgenol, 
and Rad Tier, 1929, XXI, 47. 

25G. Failla, Am. Jour. Roentgenol, and Rad. Ther., 1929, 
XXX, 47. 

Taylor, Bureau of Standards Journal of Research, 
7* It 


Fig. 2. Assembled electrode system showing 
guard wires and potential divider. 

in a grounded metal box for electrostatic 
and X-ray shielding, the spacing between 
the charged plate and box must be at least 
that of the interplate spacing. 

On account of these considerations the 
present standard chamber is necessarily very 
large and unwieldy. The cylindrical cham- 
ber used by Behnken is a little less so, but 
not enough to permit transportation and 
field use. 

It has not been found possible heretofore 
to decrease either the interelectrode spacing 
or the spacing between the electrodes and 
the grounded case. However, by means of 
a guard wire system, it has been found pos- 
sible for a plate spacing of 12 cm. to reduce 
the guard plate width from 18 to 5 cm. and, 
likewise, the distance between the high 
potential electrode and the grounded case 
from 12 to 3 centimeters. 

This modified type of ionization chamber 
is shown diagrammatically in Figure 1, 
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the highest precision is not demanded, an 
idiostatic string electrometer system is used. 
The nature and magnitude of the error in- 
troduced through the use of this method 
have been previously investigated,®” so that 


her is supplied from a compact portable 
kenotron rectifier shown in Figures 3 (H), 
4, and 5. A low power 110-volt, 60-cycle 
transformer (R), specially built, is provid- 
ed with two secondaries; to light the 



Scale (cm) 

Fig. 6. Cross-section of beam to obtain lateral alignment of ionization 
chamber. 


for the present needs the necessary correc- 
tion can be made with fair exactitude. A 
portable idiostatic string electrometer, E 
(Fig. 3), is connected directly to the ioniza- 
tion chamber, C, by means of a flexible 
cable, F. A and B are concentric cylinder 
condensers used for changing the sensitivity 
of the measuring systems.®^ 

The potential used to saturate the cham- 


30 L. S. Taylor. See Footnote 20. 

31 A current-balancing null system was first employed, 
using for tins purpose a uranium oxide ionization chamber 
in which the ionization current was adjusted by a large iris 
diaphragm placed about 1 mm. from the uranium oxide cov* 
ered plate. Since then Failla32 and Jacger33 have devised 
better forms of ionization compensators; hence, it is planned 
m the future to use a radium-compensating chamber de- 
vised and very kindly furnished us by Dr. F.-iilla. This 
system provides a wide range of currents and lends itself 
rvell to transportation, with un.iltered calibration. 

9 - Kaoiolocy, October, 1930, XV, 437 (seen in 

MS. form). 

33 R. Jaeger, Strahlentherapie, 1929, XXXIII, 542. 


filament of a type H — 1 kenotron K and S 2 
to provide 1,550 volts rms which is rectified 
to give 2,200 volts direct current. In order 
to smooth out the rectified voltage, the capa- 
citance, C, consisting of two 2 i^f condensers 
in series, is inserted between the ground and 
tlie high side. A protective resistance, R, of 
several megohms prevents an accidental 
dangerous flow of current. The voltage is 
led to the chamber by means of a rubber- 
covered cable, D (Fig. 3), surrounded by a 
grounded copper “pigtail” sheath. 

ni. ADJUSTMENT AND ALIGNMENT 

From the foregoing it is evident that fiie 
chamber closely resembles the standard 
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chamber already described/'^ This is highly 
desirable, since it makes the conditions of 
alignment and diaphragming identical for 
the two and consequently minimizes uncer- 
tainty due to corrections which must other- 
wise be made. 


rely upon this method alone, particularly 
when used with a broad focus tube. In all 
cases ionization readings are made success- 
ively as the X-ray tube is shifted laterally in 
a direction at right-angles to the beam, and 
thus a measure of the intensity distribution 



Fig. 7. Cross-section of beam to obtain angular alignment of ionization 
chamber. 


As witli the primary standard, the align- 
ment with respect to the X-ray tube is fair- 
ly critical. For experimental test the cham- 
ber was mounted on a 2 m, track, T (Fig. 
3), placed parallel to the X-ray beam and 
pivoted so as to rotate horizontally about its 
center. Lateral adjustment in the X-ray 
beam is effected by moving the X-ray tube. 
(For field use the chamber is mounted on a 
short track, providing the lateral motion.) 

Preliminary visual alignment of the ioni- 
zation chamber is made by sighting through 
the diaphragm system at the focal spot. 
This is facilitated by a cross-line marked on 
the celluloid window at the back of the 
chamber. With the small focus X-ray tube, 
such adjustment is fairly accurate, as shown 
in Figure 6, but it has been found unsafe to 

34L. S. Taylor. See Footnotes 13 and 14. 


across the beam is obtained. The final po- 
sition of the chamber is tliat corresponding 
to the center of the intensity distribution 
peak. Likewise the chamber is tested for its 
angular alignment by measuring the ioniza- 
tion as it is rotated through a small angle 
about its center. Visual centering is more 
reliable in this case. Figure 7, showing the 
ionization intensity as the chamber is ro- 
tated, indicates the small range of adjust- 
ment possible; even with a fairly broad 
beam a rotation of over 1 degree in either 
direction will cause an error in the meas- 
urements. 

For studying the behavior of this cham- 
ber, two X-ray tubes of the 200 K.V. Cool- 
idge deep therapy type were employed. The 
first had a fine, very closely defined focal 
spot, while the second had a broad, poorly 
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defined focal spot with a “black center,” 
these selections representing the two ex- 
tremes ordinarily encountered in practice. 
Measurements with the standard chamber 
revealed a strict adherence to the inverse 


measurement, and C for a null compensa- 
tion measurement. It is seen from these 
curves that the behavior is almost identical 
with that of the primary standard cham- 
ber using wide guard electrodes.®^ 



Volts 

Fig. 8. Saturation curves for new ionization chamber as obtained by four 
methods. These are almost identical with saturation curves for the large stand- 
ard chamber. 


square law of intensity for the first tube and 
to the inverse 2.1 power for the second. 

IV. PERFORMAXCE 

To be certain that the potential wires pro- 
vided proper field correction, saturation con- 
ditions were studied as for the primary 
standard chamber; four different measur- 
ing methods were used, for which the sat- 
uration curve.s are shown in Figure 8. 
Curve A is for a system in which the col- 
lector plate is allowed to discharge to a 
potential below that of the guard electrodes; 
Curve B for a collector charging above the 
guard potential; Curve D for an idiostatic 


The extent to which radiation was scat- 
tered from the diaphragms and potential 
wires was next investigated. A photo- 
graphic film placed against the wires at the 
back of the chamber showed no shadow 
whatever of the wires after a long exposure 
with the aligned beam passing through the 
chamber. This indicates that scattering 
from the wires is negligible. 

The second diaphragm used to reduce the 
effect of scattering from the limiting dia- 
phragm is necessary as shown by the inverse 
square law curves (Fig. 9). Curve A 
shows, for the standard chamber, the log- 
arithm of the intensit}' as a function of the 
logarithm of the distance measured between 

35L. S. Taylor, see Footnote 13. 




TAYLOR AND SINGER: STANDARD IONIZATION CHAMBER 


645 


the focal spot of the broad focus tube and 
the front of the chamber diaphragm, which 
was set at tlie same diameter (0.8 cm.) as 
that of the secondary chamber under inves- 
tigation. From tbe slope of this plot it is 


for the secondary standard — the two curves 
agreeing within experimental error. 

The final measure of accui'acy obtainable 
with the chamber is by a direct comparison 
with the primary standard chamber. To 



Fig. 9. Inverse square law curves for primary and secondary standard 
chambers. Logarithms shown are only to give slope and do not apply directly 
to the experimental points shown. 


found that the intensity obeys the inverse 
2.1 law. Repeating the same observations 
with the secondary standard, Curve B was 
obtained, showing a close parallel to the 
standard chamber within the experimental 
error. The scattering diaphragm, S (Fig. 
1), was then removed from the back of the 
lead tube and, again repeating the run, 
Curve C was obtained, showing a marked 
divergence from the results obtained with 
the standard chamber. The need of the 
back diaphragm, S, is thus clearly evident. 

The obserr^ations were next repeated, 
using the fine focus instead of the broad 
focus tube. Curve D for the primary stand- 
ard chamber shows a strict adherence to the 
inverse square law, and likewise Curve E 


rule out any differences in the two electrom- 
eter s)’^stems for preliminary measurements, 
the same electrometer and compensating 
system was used for both chambers with- 
out necessitating any changes whatever 
in either the system or its connections. 
Both chambers were charged by the same 
source of high potential; in making obser- 
vations, it was necessary only to shift the 
tube from one chamber to the other — a mat- 
ter of about half a minute. 

The effect of altering the size of the lim- 
iting diaphragm next to the X-ray tube was 
investigated, maintaining both chambers at 
the fixed distance of 75 cm. from the target. 
These data show that the two chambers fluc- 
tuate in the same manner, due to the uneven 
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table I 


Diameter of tube diaphragm 

r/ min. 
primarj’ 
standard 

Deviation 

r/min. 

small 

standard 

Deviation 

Difference 

1 

2 

3 

4 

5 

6 

■■IIIIIIIIH 


Per cent 


Per cent 

Per cent 


33.1 

±0.2 

32.6 

±0.4 

-0.7 


32.8 

.2 

32.8 

.1 

.0 


32.8 

.3 

33.0 

.1 

-f.3 


32.6 

.2 

32.6 

.5 

.0 


31.6 

.2 

31.6 

.3 

.0 


30.0 

.2 

30.4 

.3 

+.6 


24.2 

.2 

24.3 

.2 

■ +.2 


18.8 

.2 

18.6 

.0 

—.5 


9.9 

.2 

9.9 

.1 

.0 

1 Avera^R rliffprpnrp 





±.26 








table II 


Primary standard 


Secondary 

standard 


Tube 

Chamber 


Tube 

Chamber 



distance 

diaphragm 

r/min. 

distance 

diaphragm 

r/min. 

Disagreement 

■■ 

cm. 


■jjlllllll 

cm. 




0.8 

14.00 


0.8 

14.25 

±0.8 


.8 

5.24 


.8 

5.26 

±.2 

mm 

.8 

6.23 


.8 

6.18 

ttA 


distribution of energ)" over the focal spot 
and off-focus radiation.^® 

Table I summarizes the data obtained. 
Column 2 gives the r/min. measured with 
the primary standard chamber and Column 
3 the percentage mean deviation of the ob- 
sen’'ations made for each point. Likewise 
Columns 4 and 5 give, respectively, the 
r/min. and the mean deviation of observa' 
tions made with the secondar}" chamber. 

3gL. S. Taylor, Bureau ol Standards Journal o£ Research, 
1929, III, 807. 


Column 6 shows the percentage agreement 
in the r/min. as measured with the two 
chambers, indicating that, in general, the 
agreement is within the observational error. 
All of the measurements thus far have been 
made with the same null electrostatic meas- 
uring sjtstem. 

The final check ivas made using two en- 
tirely separate electrostatic current measur- 
ing systems. A few of the measurements 
taken under random conditions are shown 
in Table II, which needs no explanation. 


































SKIN REACTIONS FOLLOWING EXPOSURE TO ROENTGEN RAYS 

II. A STUDY OF THE EFFECT OF GRADED DOSES OF TWO DIFFERENT WAVE 
LENGTHS ON THE SKIN OF RATS 

By ERNST A. POHLE. M.D.. Ph.D., F.A.C.R., and C. H. BUNTING, M.D., Professor 
of Radiologj' and Professor of Pathology, respectively. University of Wisconsin 
Medical School, Madison, Wisconsin 


I N the discussion which followed the 
presentation of the first paper’^ in this 
series (1), clinical observations were 
mentioned which seemed to bear out our 
conclusions based on the histological 
changes noted in the skin of rats after ex- 
posure to roentgen rays of long wave length 
(1-2 Angstroms). Very recently, there 
have appeared reports of cases which have 
shown late reactions such as atrophy of the 
skin and telangiectasis following treatment 
with the so-called Grenz rays (2). This 
fact and also the enormous variations which 
exist between the “erythema dose” for X- 
rays of long wave length" induced us to con- 
tinue our investigations and compare the 
macroscopic and microscopic reactions to 
graded doses of ordinary roentgen rays and 
roentgen rays of long wave length in the 
skin of rats. 

METHOD 

Male adult rats of the same strain were 
used and irradiated according to the same 
procedure as outlined in detail in the first 
paper {l.c., p. 499). The following two 
types of radiation in fields of 2 cm. X 1 cm. 
area on the back of the animals were em- 
ployed; 

(1) Upper field . — Seven K.V., 5 ma., 5 
cm. window-to-skin distance, lambda effec- 
tive 2.0 Angstroms (measured through 0.1 
mm. Al), strength of the beam equal to 1.3 
r per second'.^ 

iRead before the Section on Radiology of the American 
Medical Association in Portland, Oregon, July, 1929. 

2According to the literature, it varies from 250 r to 
1,400 r. 

3The r-unit used here is identical with that of the Bureau 
01 Standards, Washington. D. C. 


Apparatus . — Transformer without recti- 
fier, Muller type tube with Lindemann 
window and water cooling pump. 

(2) Loxvcr field . — Sixty K.V., 4 ma., 20 
cm. F.S.D., 2.4 r per second; lambda effec- 
tive 0.6 Angstrom (measured through 2.0 
mm. Al). 

Apparatus . — Valve tube rectifier with 
condenser; Metalix water-cooled therapy 
tube. 

The doses applied were chosen as follows: 
500 r, 750 r, 1,000 r, 1,250 r, 1,500 r, 2,000 
r, and 2,400 r. After intervals of 7, 10, 14, 
30, 60, and 90 days, the rats were killed and 
the skin specimens prepared for microscopic 
examination. 

EXPERIMENTS 

The macroscopic and microscopic findings 
will be recorded here, accompanied by a 
number of selected illustrations, since it is 
not possible to reproduce all material pho- 
tographically in each group, i.c., both for 
the same doses and for the same interval 
following the exposure. Two or three 
rats were used in each instance in order to 
allow for individual A'^ariations. The fol- 
loAving report is based on a total of over 
eighty animals. 

I. Exposure to 500 r (7 Days ). — No 
macroscopic reaction. Microscopically, both 
lower and upper fields show very slight 
changes. There is some swelling of the epi- 
thelial cells and dilatation of the capillaries 
in the upper field. 

(.10 Days ). — The upper field is essentially 
the same as at the seven-day interval. The 
lower field shows some thinning out of the 
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Figs 3-A and 3-B T^\cl\c hundred fifty r Thirty days upper field, 3-5, lower field 


except for slight thickening of capillary 
walls ■* In the lower field, the epithelium is 
thin and there is proliferation of endothe- 
lium in the capillaries 

II. E.rposinc to 750 r (7 Days) — No 
macroscopic reaction. In the upper field, 
there is swelling and vacuolation of epithe- 
lial cells ; lymphoc) tes and a few fibroblasts 
in corium. Slight swelling of capillary 
walls and dilatation of deeper vessels The 
epithelium of the lower field is thin, nuclei 
swollen; separation of ce'ls; lymphocytes 
in corium and epithelial layer; deep A^essels 
slightly dilated 

(10 Days) — Upper and lower fields are 
essentially the same as at the seven-day in- 
terval. 

(14 Days) — In one rat, the outline of the 
fields appears faintly visible. In the upper 
field, the epithelium is thickened; lympho- 

4The term “thiAening of the capillart walls” is used to 
designate what appears to be a colloid swelling of the 
reticulum serving as a basement membrane for the endo 
thehum 


cytes in epithelium and corium; few fibro- 
blasts in corium. There are slight capillary 
changes in the lower field ; the epithelium is 
thin, nuclei of cells are shrunken ; numerous 
Ivmphocytes in corium ; congestion of deep 
A'essels 

(30 Days) — In the upper field, the epi- 
thelium is thin and show's mitotic figures, 
capillaries normal, few' fibroblasts in corium. 
Epithelium in the low'er field appears nor- 
mal. The Avails of the capillaries are thick- 
ened; feAV lymphocytes or fibroblasts pres- 
ent. 

III. E.xposmc to 1,000 r (7 Days) — No 
macroscopic reaction The microscopic 
changes are A'ery similar to those observed 
in the second group in the same interval 

(10 Days) — Macroscopically, the fields 
begin to outline. In the upper field, there is 
SAA'elling and A'acuolation of epithelial cells, 
Avith lymphocytes in corium; SAvelling of 
capillary AA'alls, Avith dilatation of the sub- 
cutaneous A'essels. In the loAver field, the 
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epithelium is thin and the nuclei of the cells 
are swollen. There are lymphocytes in epi- 
thelium and corium; slight dilatation of 
blood vessels. 

(J4 Days ). — Both upper and lower fields 


IV. Exposure to 1,250 r (7 Days ). — 
Macroscopically, both fields are faintly out- 
lined, the upper with slightly more definite- 
ness. Microscopically, the epithelium in the 
upper field is thin and, in the lower layer. 



Figs. (i-A and 6-F. Fifteen hundred r. Upper field, 7 K.V. ; lower field, 60 
K.V. (i-A, 14 days ; 6-5, 30 days. 


are definitely visible, with a slight prepon- 
derance of the lower area. Microscopically, 
there are no marked changes from the pic- 
ture seen at the end of the ten-day period 
except for evidence of epilation in both 
fields. 

(,20 Days). — Macroscopically, both fields 
are still partly epilated, with fine hair grow- 
ing in several areas. There is slight thick- 
ening of the epithelium in the upper field, 
with mitotic figures. Some lymphoid infil- 
tration in corium and increase in fibroblasts. 
In the lower field, the epithelium is some- 
what less thickened but shows mitotic fig- 
ures; in some cases, the capillar)?^ walls are 
still swollen and the hair follicles are de- 
creased in number; some hair shafts show 
atrophy. 


the cells are separated ; lymphocytic infiltra- 
tion of epithelium and corium; capillary 
lumen small; walls thick. The changes in 
the lower field are essentially the same but 
of a lesser degree. 

(10 Days ). — Outline of upper and lower 
fields becoming more definite. Epithelium 
in upper field not thickened, irregular; cells 
vacuolated, with large nuclei; occasional 
hyaline necrosis of cells; lymphocytes in 
epithelium and corium; capillary walls 
thickened; hair shafts atrophic. The epi- 
thelium in the lower field is slightly thick- 
ened, with mitosis present. Otherwise, the 
same changes as in upper area. 

(14 Days ). — ^Both fields show desquama- 
tion, with an occasional scab within the up- 
per field and a few erosions in the lower 
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field Epilation started (Fig. 1-A). Micro- 
scopically, the epithelium in the upper field 
is thick, with slight underlying fibroblastic 
proliferation ; numerous lymphocytes in ce- 
rium; slight thickening of capillary walls; 


(90 Days ). — In both fields, the hair is re- 
growing; pigmentation in the upper area 
(Fig. 1-D). Microscopically, the epithelium 
in the upper field is thickened ; lymphocytes 
in epithelium, with scar tissue underneath 





i4_^ 
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I 


}> 





Figs 1-A, 7-B, 1-C, and 7-D Two thousand r Upper field, 7 KV , lower field, 60 KV 
7-A, 10 days ; 7-B, 14 days , 7-C, 30 days ; 7-D, 90 days 


hair shafts atrophic The lower field shows 
similar changes, with beginning ulceration in 
spots (Fig. 2). 

(?0 Days ) — Both areas are desquamat- 
ed ; a small scab in the lower field ; both are 
partially epilated (Fig. 1-S). There is some 
thickening of epithelium in the upper area, 
with fibroblasts and lymphocytes in corium; 
absence or atrophy of hair shafts. In the 
lower field, there is heavy epithelial growth, 
with atrophic hair shafts; capillary walls 
swollen and thick (Fig. 3). 

( 60 Days) — The upper area is still epi- 
lated and shows pigmentation; the lower 
area is of a more bluish-white color. There 
is fine hair growing in both fields (Fig. 
1-C) IMicroscopically, the upper area shows 
definite e^idence of a small healed ulcer, 
with atrophic hair follicles; capillaries swol- 
len, thick The epithelium of the lower field 
is thin; no evidence of definite scar; capil- 
laries small, walls thickened, hair shafts 
atrophic (Fig. 4). 


In the lower field, a thin layer of epithelium 
overlies a scar; capillary walls are thick; 
hair shafts atrophic (Fig. 5). 

V. Exposure to 1,500 r (7 Days ). — The 
outline of the upper field is faintly^ visible, 
lower questionable Microscopically, there 
is swelling of the epithelium in the upper 
area, with mitotic figures. Lymphocytes in 
epithelium and corium; slight swelling of 
capillary walls The epithelial changes in 
the lower field are essentially the same; 
there is slight dilatation of the deep vessels 

(10 Days ). — A reaction is rdsible in both 
areas, more pronounced in the upper. Mi- 
croscopically, the epithelium of the upper 
area is thin, slightly irregular, with pyknotic 
nuclei ; some lymphocytes in epithelium In 
the lower field, the epithelium is atrophic, 
few lymphocytes in corium; deep vessels 
congested. 

(14 Days ). — Both areas are desqua- 
mated; beginning ulceration in spots in both 
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fields (Fig. 6-A). Microscopically, the epi- 
thelial layer in the upper field is thickened 
and shows numerous mitoses. There is pro- 
liferation of hair shaft epithelium; lympho- 
cytes and fibroblasts in corium; capillaries 



Figs. 8-^ and 8-B Two thousand r. 


The finding's at the 60-day and 90-day 
periods do not deviate much from those in 
Group IV. 

VI. Exposure to 2,000 r (7 Days ). — 



Ten days 8-A, upper field ; 8-B, lower field. 


and deep vessels mueh dilated. In the lower 
field, the epithelium is thin, somewhat ir- 
regular; cells occasionally swollen; lympho- 
cytes in corium in groups ; some endothelial 
proliferation of the capillaries. 

(30 Days ). — Both areas are epilated and 
show a moderate amount of descpiamation. 
Crusts in spots in both fields, more in the 
lower (Fig. 6-B). In the upper area, the 
epithelium is thickened, irregular, with 
mitosis and invasion b}" lymphocytes, fibro- 
blasts, and eosinophiles in corium ; capil- 
laries dilated; walls thin; hair shafts almost 
absent; some proliferation in few remaining 
shafts. The microscopic picture of the lower 
field is very similar. 


The outlines of both fields begin to appear. 
Microscopically, the epithelium in the upper 
field is slightly thickened ; numerous mitoses ; 
man}'^ lymphocytes in corium ; capillary 
walls swollen; hair shafts show atrophy. 
There is nuclear proliferation. The changes 
in the lower field are similar, but not quite 
so striking. 

( 10 Days ). — Both fields are definitel}'- out- 
lined; beginning epilation; erosion in spots 
in both areas (Fig. 7- A). Microscopically, 
the epithelium in the upper area is thin; 
cells swollen, with large nuclei; occasional 
hyaline necrosis; lymphocytic infiltration of 
corium; capillary walls thickened. The epi- 
thelium in the lower field is thin, with some 
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Figs. 11-/J and 11-5. Two thousand r. Ninety days. 11 -^, upper field; 11-5, lower field. 


hypertrophy around edges, otherwise simi- 
lar to the upper area. In some sections, be- 
ginning ulceration in both fields (Fig. 8). 

(J4 Days ). — Ulcer has developed in both 
areas, more extensive in the lower field 
(Fig. 7-B). Microscopically, there is an 
ulcer in the upper area, with leukocytic re- 
action; inflammatory dilatation of the blood 
vessels; epithelium around edge swollen, 
with large nuclei and mitoses. It is invaded 
by lymphoc)’’tes and separated from corium 
by lymphocytes. Hair shafts atrophic, many 
absent. In the lower field, the epithelium is 
thick, with irregular cells. Large swollen 
nuclei and lymphocytes in epithelium and 
corium. Ulcer (Fig. 9). 

(20 Days ). — The ulcers in both fields are 
healing; they are epilated (Fig. 7-C). 
Microscopically, the epithelium in the upper 
field is slightly thickened, with numerous 
mitoses; some infiltration of lymphocytes in 
corium. In the lower area, the epithelium is 
hyperplastic, with mitoses; several small ul- 


cers; fibroblastic proliferation; hair shafts 
atrophic or absent in both fields (Fig. 10). 

(60 Days ). — Both fields are epilated and 
shoAV pigmentation in spots. Microscopical- 
ly, the epithelium in the upper area is thick- 
ened and there is slight fibroblastic reaction; 
hair shafts lacking; lymphocytes and leuko- 
cytes in epithelium and corium. The appear- 
ance of the lower area is similar to that of 
the upper. 

(PO Days ). — Both fields epilated, with 
slight desquamation, and fine hair regrow- 
ing in a few spots (Fig. 7-D). Micro- 
scopically, the epithelium in the upper area 
is thickened, cells crowded, mitotic; slight 
lymphocytic infiltration in epithelium and 
corium, also fibroblasts in corium ; few 
atrophic hair shafts visible. The lower field 
has not changed much as compared with the 
sixty-day interval. The epithelium is thick- 
ened, also the capillary walls. Both fields 
present the picture of a definite scar (Fig. 
II). 







VII. Exposure to 2,400 r (7 Days ). — Lower layer of cells swollen and separated; 
Both fields are faintly outlined, the upper leukocytic exudate on top of epithelium; 
more distinctly. Microscopically, the epi- capillaries show inflammatory dilatation; 
thelium in the upper area is thin, with large slight fibroblastic proliferation; epithelium 
lobed nuclei; proliferation on edge of field; on edge of section thickened; mitosis; 

r'~ - '[ 

! i 



Figs. \2-.4 and \2-B. Twenty-four hundred r. Upper 
field, 7 K V. ; lower field, 60 K.V. \2-A, 14 days ; \2-B, 
30 days. 


lymphocytes and occasionally leukocytes in 
corium; slight swelling of capillary walls. 
In the lower area, the epithelial cells are 
swollen, with large nuclei ; direct division of 
some nuclei ; lymphocytic and leukocytic in- 
vasion; hair shafts atrophic; capillary walls 
slightly thickened. 

(10 Days ). — Both areas show definite re- 
action. Microscopically, the epithelium in 
the upper area is thin ; mitosis ; few lympho- 
cytes; capillaries slightly swollen ; hair shafts 
slightly atrophic. The epithelium in the low- 
er field is slightly thickened; capillaries di- 
lated, with thickened walls; some lympho- 
cytes; hair shafts atrophic. 

(14 Days ). — The ulcers are well devel- 
oped in both areas, perhaps more pro- 
nounced in the upper field (Fig. 12- A). Epi- 
thelium thinned in center of upper area. 


lymphocytes in corium. In the lower field, 
the epithelium is thick and invasive; hair 
shaft epithelium proliferative; lymphocytes 
and fibroblasts in corium ; capillaries swollen. 
In a number of sections, definite ulcer in 
both fields (Fig. 13). 

(30 Days ). — Both areas are epilated. The 
ulcers have partly healed, with a smooth 
scar showing desquamation; in spots they 
are covered by crusts (Fig. 12-B). In the 
upper area, the epithelial layer is thick; 
mitosis; underlying fibroblastic prolifera- 
tion ; few lymphocytes in corium ; scar tissue 
throughout section. The lower field shows 
essentially the same microscopic picture, the 
scar not quite so extensive as in the upper 
area (Fig. 14). 

(60 and 90 Days ). — Both macroscopic and 
microscopic findings are essentially the same 
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Figs. 13-A and 13-5. Twenty-four hundred r. Fourteen days. 13-A, upper field; 13-F, lower field. 


as in the previous group at the same inter- 
vals. 

DISCUSSION 

When comparing the macroscopic and 
microscopic reactions in the different groups 
of animals, Ave were impressed by the small 
amount of individual variation. This facili- 
tates, of course, the interpretation of the 
results. It seems evident that the two types 
of roentgen rays in doses as employed in 
our experiments produce very similar 
changes in the skin of rats. For both quali- 
ties of X-rays, the amount required for a 
well-defined macroscopic reaction is approxi- 
mately 1,000 r; perhaps a little lower for the 
longer wave length. An increase of the dose 
soon leads to more severe reactions. Be- 
tween 1,200 r and 1,300 r, erosions and 
slight ulcerations in parts of the exposed 
areas could be noted. For doses of 2,000 r 
and 2,400 r, the appearance of the X-ray 


ulcer, the time of healing, and the final scar 
are nearly identical for both qualities. The 
observation of Hausser and Schlechter (3) 
that the skin erythema in man does not in- 
crease proportionally to the dose if ultra- 
Auolet rays or borderline ra)'S are used, could 
not be demonstrated in our animals. This 
ma}'^ perhaps be explained by the difference 
AAdiich undoubtedly exists betAveen the skin 
of human beings and the skin of rats. Some- 
times, the reaction folloAving the exposure 
appeared first in the upper field (long Avave 
length) and also ran a more rapid course. 
This Avas particularly apparent with medium 
doses. In these groups, hoAvever, both fields 
AA'ere epilated and healed Avith almost iden- 
tical scars. A daily study of the lesions is 
necessary for proper interpretation. The 
comparison of the reactions on one day only 
might lead to the impression that there Avas 
a more severe reaction either in the loAver 
field (See Fig. 7-B, 2,000 r, 14 days) or in 
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Figs. 14-/1 and 14-5. T\ventj--four hundred r. Thirty d33-s. 14 -^, upper field; 14-5, lower field. 


tlie upper field (See Fig. 12-A, 2,400 r, 14 
da)fs). On the other hand, the reactions 
might be almost alike on one da}' (See Fig. 
6-A, 1,500 r, 14 days), followed by a pre- 
ponderance of the lower area (Fig. 6-B, 
1,500 r. 30 days), while the inverse holds 
true in other cases. Some of the animals 
exposed to 2,400 r were kept alive for one 
year following tlie exposure. In not a single 
one of the seven rats studied during that 
period could we detect signs of a late re- 
action. The fields were still well visible, since 
the epithelium appeared thin and of a silver- 
white color. In several spots fine hair was 
growing. This growth was perhaps a little 
more marked in the upper field. While 
Herxheimer and Uhlmann (4) conclude 
from their experiments on human skin that 
for small doses tlie effect of roentgen rays 
of long wave length is partly similar to 
roentgen ra}-s and partly to ultra-violet rays, 
we are more inclined to regard the border- 


line rays as true roentgen rays. This sug- 
gests, of course, that all the precautions 
adopted in roentgen therapy should be ex- 
tended to Grenz rays. 

SU.MM.^RY 

1. The skin of eight}' rats was exposed 
to two types of unfiltered roentgen rays pro- 
duced at 7 K.V. and 60 K.V., respectively. 
The dose amounted to 500 r, 750 r, 1,000 r. 
1,250 r, 1,500 r, 2,000 r, and 2,400 r. 

2. The reactions were studied macro - 
scopically and microscopically. It appeared 
that the changes observed in the skin fol- 
lowing exposure to both qualities of roent- 
gen rays in equal doses were ver}' similar. 

3. Although it is not advisable to trans- 
fer directly the results of animal e.\'peri' 
ments to human patholog}', the conclusion 
seems justified that roentgen rays of from 
1 to 2 Angstroms should be used thera- 
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peutically as other roentgen rays. Clinical 
observations support this conclusion. 
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SINUSES (THERAPY) 

Chronic Maxillary Sinusitis. J. P. Mor- 
ton. Canadian Med. Assn. Jour., June, 1930, 
XXII, 808. 

The paper is a report of successful results 
obtained from operative treatment in 73 cases 
of chronic maxillar}’- sinusitis. 

The many methods of examination now 
available render the diagnosis of chronic 
maxillar}'' sinusitis a comparatively easy mat- 
ter. A detailed history is important. Lavage 
decides the diagnosis if pus is found, but fre- 
quently tliere is no pus, for example, in poly- 
poid conditions. Suction fails to operate in 
many conditions and is not trustworthy. 
Transillumination is not conclusive, since, by 
it, one cannot always judge between thickened 
mucous membrane and pus content. Roentgen 
rays give tlie most helpful information, espe- 
cially after using lipiodol. The electro-nasal 
pharyngoscope may often be inserted if there 
is a good opening under the inferior turbinate ; 
or tlie right-angled antroscope may be used. 
Palpation of the mucous membrane with a 
large blunt-pointed probe often gives valuable 
information regarding the condition of the 
mucous membrane and bone. If chronicity is 


determined, the only legitimate procedure is 
a radical operation, although occasionally cases 
of years’ standing clear up after a few wash- 
ings. The results of operation are so satis- 
factoiy that the author prefers to err by op- 
erating too early. The determination of 
chronicity is established when it is demon- 
strated that permanent mucous membrane 
changes have occurred. These changes con- 
sist of the finding of edematous, infiltrated, 
polypoid, hemorrhagic, or atrophic areas with- 
in the antrum. 

The type of surgery to be employed is de- 
termined by the results of inspection of the 
mucous membrane of the antrum at the time 
of operation. If the whole mucous membrane 
is purulent, with polypoid, hemorrhagic, or 
atrophic areas, the radical Denker’s operation 
of complete removal of the antral mucous 
membrane is done. All the bone between the 
opening of the canine fossa and the apertura 
pyriformis is also removed. If there are con- 
siderable areas of normal or nearly normal 
mucous membrane, the less radical Caldwell- 
Luc operation, with nasal flap, is done. 

L. J. Cartee, M.D. 



POLYPI OF THE ACCESSORY NASAL SINUSES^ 

B}'’ FRED JENXER HODGES, il.D., ^Iadisox, Wiscoxsin 


R ecent publications b}^ Fraser (1, 2) 
and Hirsch (3) deal so exhaustive!}’’ 
with the subjects of etiolog}*, pathol- 
ogy, diagnosis, and treatment of nasal and 
intrasinus polyposis, and their attached bib- 
liographies are so very complete, that to 
review in detail their work would be idle. 
It is the simple purpose of this communica- 
tion to present some observations concern- 
ing the recognition of intrasinus polypi in 


pathology, and sinus conditions, the pres- 
ence of which might have been extremely 
difficult to determine otherwise in patients 
suffering from various mental diseases. In 
the films of six hundred such patients the 
occurrence of intrasinus polyp was not once 
noted, although various degrees of sinus 
clouding were rather frequently encoun- 
tered. 

At St. Mary’s Hospital, Madison, Wis- 



Fig. 1. Right lateral \ie\v show- Fig. 2. Same case, showing Fig. 3. Same case, again show- 
ing large iobulated or two dis- visibility in Granger view. ing pob’p on the right, 

tinct masses within the right 
antrum. 


the routine examination of the sinuses by 
the X-ray method. 

Since the establishment of the X-ray de- 
partment at the psychopathic hospital for 
ex-service men, the Wisconsin Memorial 
Hospital, at IMendota, all patients admitted 
have been subjected to stereoscopic chest 
examination as well as examination of the 
head in dorso-ventral and lateral views. 
The lateral view is made stereoscopically; 
two flat films in Granger and W'aters posi- 
tions are made from behind. These ex- 
aminations have been of value in uncover- 
ing silent lung lesions, foreign bodies, dental 

iKead before the Radiological Society of Xorth America 
at the Fiheenth Annual Meeting, at Toronto, Ont , Canada, 
December 2-6, 1929. 


consin, nearly three hundred sets of sinus 
films, made according to the same routine 
except that a Potter-Bucky diaphragm was 
used, were examined before a single case 
presented itself in which the diagnosis of 
an intrasinus soft tissue tumor mass was 
made. Nine months later a second case was 
encountered and the day following a third 
was seen. The first had by this time under- 
gone operation and through an external Avin- 
dow a cy'st arising in the mucosa had been 
removed. Later this same operation was 
performed upon another case, with similar 
findings. 

A systematic review of 1,000 sets ol 
sinus films at the two institutions resulted 
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Fig. 4. ^rcdium si7C(l polyp, Fig. 5. Clean-cut polyp in left Fig. 6. Large polyp, right an- 
Icft antrum ; Waters position. antrum ; shows well in Waters trum ; partial clouding, left an- 

position, poorly in Granger. This trum. 
patient was operated on. After 
remo\al of cyst, symptoms of pain 
over the antrum and frequent 
colds were relieved. 


in the discover}* of twenty-four cases of 
clearly defined spherical soft tissue mass, 
usually single but occasionally multiple, 
within the confines of one or both antra. 
One additional case was later seen with two 
clearly defined masses within the frontal 
sinuses, making a total of twenty-five® in- 
stances (2.5 per cent) of intrasinus polyp. 
No cases of sphenoid polyp were discovered. 
In none of these cases have choanal polypi 
been found by the rhinologist and apparent- 
ly these have been instances in which the 
polypi have not yet been expelled into the 
nose. 

THE ROENTGEN APPEARANCE OF INTRASINUS 
POLYP 

A polyp is recognized in the sinus film 
by its smooth, circular border of relatively 
short radius. The radius is always shorter 
than the average radius of the sinus cavity, 
for, until the polyp completely fills the cav- 
ity, some portion of its surface can be seen 
in silhouette and the curvature of this bor- 

2 Figures 1 to 9, inclusive, are reproductions of films from 
‘;even of the twenty-five cases observed. 


der will be rather sharply convex. Over- 
exposure of the film reduces the visibility 
of the mass in direct proportion and in this 
series was directly responsible in many 
cases for the original oversight. Concomi- 
tant generalized opacity of the sinus cavity 
is not generally encountered in these cases. 
Occasionally the shadows cast by the ala of 
the nose and by irregularities in tlie upper 
border of the temporal bone may be con- 
fusing, but these can usually be readily ruled 
out bv their lack of smoothness and true 
circular contour. 

THE USE OF LIPIODOL 

Undoubtedl}^ opaque injection or suffu- 
sion of the sinuses in the hands of competent 
workers is of tremendous lvalue in studying 
the sinus cavities. W e have not used lipiodol 
extensiA’ely in this field, and, in the first 
case of this series, Avhen used, the true state 
of affairs was effectively masked because 
of the great density of the oil and the rela- 
tively small size of the polyp compared to 
the total capacity of the cavity. The use 
of diluted oil would probably hai'^e resulted 
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_ Fig. 7. Aledium sized polyp, 
right antrum ; probable multiple 
polypi, left antrum. 


Fig. 8. Medium sized polyp, 
right antrum. This patient was 
operated on with considerable re- 
lief of symptoms. 


Fig. 9. Two small polypi with- 
in the frontal sinuses. These can 
be clearly seen in the lateral view 
and show well in stereo. 


in perfect visualization. However, the point 
of interest to the referring physician is that, 
if properly exposed routine sinus films are 
carefully studied, polyps entirely invisible 
to nasal inspection and therefore usualH 
unsuspected, can be demonstrated by the 
roentgenologist. When found, the accepted 
method of treatment is window resection 
and removal, so that further study with 
opacpie injection, while interesting, is non- 
essential and should be reserved for those 
cases in which polyp is suspected but in- 
visible by ordinary roentgen technic. The 
tell-tale polyp shadow is easily overlooked 
unless the observer is constantly alert, and 
it is to be remembered that at least three 
Auews must be studied, even though the 
Waters film, which is in such common use, 
offers the most information as a rule. 

If films are made of dried skulls into the 
sinuses of which small rubber sacks filled 
with dilute iodized oil have been inserted, it 
will be found that if the artificial polyp is 
of relatively small size, it can be clearly seen 
in the Waters position, no matter where it 
is located in the sinus. If the polyp is very 
large, however, it cannot be seen well in 
this view but may be seen better in the 
Granger film. The shadow of the malar 
bone replaces the clear upper zone of the 


antrum characteristic of the Waters position 
and makes the recognition of faint polyp 
shadows difficult. These tumor masses are 
seen to advantage in the lateral view only 
when the X-ray beam is tangent to the hard 
palate — an infrequent coincidence in most 
routine lateral views. 

SUMMARY 

1. The discovery of twenty-five cases of 
intrasinus polyposis among the routine films 
of a thousand cases is described. 

2. Accessory nasal sinus polypi can fre- 
cpiently be identified with certainty in 
routine X-ray examination of the sinuses 
without the aid of opaque oil. 

3. Polypi are most frequently seen in 
the antra. 
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Dr. Amedee Granger (New Orleans). 

I wish only to add my testimony to that of 
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Dr. Hodges, when he says that lie has not 
found the lipiodol injection to be neces- 
sary for the study of patliologj^ of the para- 
nasal sinuses. My experience during the 
last seven years bears that out fully. When 
the sphenoid particularly is to be injected 
with lipiodol — and I assume that the injec- 
tion would probably be made with a Sluder 
needle — I think it is very important to meas- 
ure on a seven-foot lateral film the distance 
from the anterior nasal spine to the anterior 
wall of that sinus, and from the anterior 
wall of the sphenoid to its posterior wall 
(anterior portion of the sella floor), because, 
as was called to my attention by one of our 
prominent otolaryngologists, the former dis- 
tance. usually accepted as averaging 8 cm., 
we have not found correct. In our work at 
the Charity Hospital, we found the average 
distance to be 6.5 centimeters. We recall 
two instances in which tlie injection was 
made without taking the precaution of 
measuring the distance from the nasal spine 
to the anterior wall of the sphenoid. When 
the operator perforated the floor of the sella 
he thought he was puncturing the anterior 
wall of the sphenoid, with the result that 
the lipiodol was injected through into the 
cranial cavity. Fortunately there was no 
serious result. The patient had a very 
severe headache for a period of about 
twenty-four to thirty-six hours, followed, a 
day or so later, b)^ severe pain in the back 
and finally a lower lumbar pain which lasted 
for seA'eral days. In another instance, a 


probe supposedly held against the anterior 
wall of the sphenoid sinus by an assistant 
fortunately was seen by the chief of the 
service, who checked up on the graduated 
probe and noticed that the distance exceeded 
6.5 cm. and became suspicious at once that 
the probe might not be against the anterior 
wall of the sinus but against the floor of the 
sella. A lateral view of the head was made 
and the probe was found to be actually 
against the floor of the sella. If the use of 
the probe had been followed by that of a 
hand drill or some otlier surgical instru- 
ment, tlie floor of the sella would have been 
perforated. 

This measurement is readily made. You 
recognize at once on the plate the tip of the 
anterior nasal spine to which, the septum 
of the nose is attached. It is readily seen, 
as are also the curved lines, with convexity 
toward the front of the head, Avhich are pro- 
duced by the greater wings of the sphenoid 
and which lie parallel to the anterior sur- 
face of its body, so that they become a land- 
mark for its anterior wall. Even on a six 
or seven foot film there is a slight magnifi- 
cation, so that the measure you give to the 
laryngologist is three or four millimeters 
greater than the actual distance. Fortunate- 
ly, that slight increase is corrected by the 
thickness of the soft tissues, as he has to 
take his measurement from the junction of 
the septum with the upper lip, and in prac- 
tice, therefore, his measurements check up 
absolutely with ours. 



INTRAVENOUS PYELOGRAPHY^ 

By A. VON LICHTENBERG, M.D., Berlin. Germany 


T he demonstration of contrast mate- 
rial in the urinary organs is made pos- 
sible by two methods: First, through 
the filling up of these organs by the intro- 
duction of instruments into the interior of 
the body — instrumental p)'elography or 
urography; second, by utilizing renal func- 
tion as the dispenser of contrast media — ex- 
cretion pyelography or urography. This can 
be effected through the introduction of con- 
trast media by mouth, rectum, or vascular 
system, especially by vein. This latter meth- 
od, intravenous pyelograplty, and the dis- 
closures made by it, form the subject of this 
report. 

Intravenous p)'elograph)'^ is entering upon 
a momentous period of development. Al- 
though the idea is not new, experimental 
knowledge is universally limited, for it is 
but recently that reliable means have become 
available; therefore, it is not possible at the 
present time to form any conclusive opinion, 
and a report can afford only a glimpse into 
a newty discovered land. On the basis of 
over six hundred clinical investigations, and 
intensive labor in the field of urography, I 
shall endeavor to convey this glimpse to you. 

I should like particularly, wherever possi- 
ble, to state the indications and limitations 
of intravenous pyelography, and I thank the 
German Rontgen Society for entrusting to 
me the presentation of this report. 

A few brief remarks relative to the his- 
tory of intravenous pyelography may be per- 
mitted. The first experiments were under- 
taken by Volcker and myself in 1905, im- 
mediately following the announcement of 
instrumental pyelography. These experi- 
ments were not successful, due to the toxi- 
city of the colloidal heavy metals used at 
that time. 


iRead before tbe Congress of the Deutschen Rontgengesell- 
schaft (German Rontgen Society), April 27, 1930. 


In 1923, Rowntree and his collaborators 
made public the first promising experiments 
with excretion pyelography. For this pur- 
pose sodium iodid was used. The result of 
their experiments must be accepted as the 
first proof that this method, in its essential 
points, was feasible. 

In connection with this publication, I, too, 
together with Rosenstein, took up the work, 
using sodium iodid with the aid of pneumo- 
radiography, but found it of no clinical 
value. The experiments of Volkmann, in 
this direction, were also without result. 

Lenarduzzi and Pecco were the first to 
ligate the ureter, in animal experimentation, 
utilizing the blockage for the purpose of in- 
creasing the concentration of the contrast 
substance. This method also had at first 
only theoretical value. It was Roseno who, 
through the intravenous administration of' 
an iodin-urea compound, achieved clinical 
results, and fostered the theory essentially. 
His method was then supplemented by the 
researches of Ziegler and Kohler, who add- 
ed materially to the previously tested com- 
pression of the ureter. That Roseno’s sug- 
gestion did not meet with the expected re- 
sponse was due to the facts that his product 
was not tolerated without alarming secon- 
dary manifestations in many cases, that ex- 
cretion was considerably prolonged, and 
that visualization was sufficiently satisfac- 
tory only in special cases. 

Intravenous pyelography, to be of general 
clinical value, can be perfected only if one 
has a non-toxic product that can be excreted 
by the kidneys in sufficient concentration to 
assure visualization of the urinary tract with 
certainty. 

Credit is due to Hryntschak, of Vienna, 
and Lichtwitz, of Altona, that they, inde- 
pendently of each other, made experiments 
with the selectan preparations of Binz and 
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Rneth, and |)roved that these preparations 
were es])ecially adapted for use in excretion 
urography. Lichtwitz’s collaborator Swick, 
under niy direction, continued the work 
upon these grounds. The selectan-neutral 
hitherto used by Lichtwitz and Swick did 
not permit the administration of sufficient 
iodin for good visualization. Excretion 
was slow, and the results so uncertain that, 
out of eight suitahle cases, a film of the 
renal pelvis could be obtained in only one 
instance of calculus obstruction. 

Several conferences with Binz led to the 
selection by him of 5-iodin-pyridin-N-acetic 
acid sodium, a compound later called “uro- 
selectan” by me. This preparation meets 
with all the requirements that can be ex- 
pected of any one medium for use in excre- 
tion pyelography. It is quickly excreted, 
highly concentrated, gives good shadows, 
and produces no injurious after-effects 
when the proper amount for intravenous 
pyelography is administered. 

At the Urological Congress, held in Mu- 
nich the latter part of September, 1929, we 
presented our report on uroselectan and its 
clinical application. Since then, further ob- 
servations have been reported by others 
which have substantiated our findings. 

The technical details relative to the ap- 
plication of uroselectan haA^e been referred 
to in our publications. I do not here Avish 
to discuss these details in their entirety, but 
desire merely to state that Ave Inject intra- 
venously, as heretofore, 100 c.c. of a 40 per 
cent uroselectan solution, and take the 
first film a quarter of an hour, the second 
three-quarters of an hour, and the third one 
and one-quarter hour after the injection. 

The use of uroselectan in intravenous 
pyelograph}^ is of threefold A^alue. 

(a) It affords visualization of the uri- 
nary tract, Avith especial reference to its sys- 
tem pathology and physiology. 

(b) It affords, through pictorial nu- 
ances and qualitative and quantitative chem- 


ical analyses, knoAvIedge of the renal func- 
tion. 

(c) It affords an insight into the dy- 
namics of the urinary tract by permitting 
the examiner to observe the expulsion of 
the medium through the tract. 

In connection Avith (a), it is important to 
knoAv Avhat type of film one may expect 
from this method. 

1. Of course, a diagnostic film can be 
expected only in cases in AAdiich renal func- 
tion is present, and the density of this film 
is dependent, in the greatest measure, on 
the amount of function that exists. Severe 
bilateral infections of the kidneys, particu- 
lar!)’^ those conditions associated Avith a 
damaged purulent parenchyma, give no 
shadoAA's, or only faint or considerably de- 
Ia)'ed shadoAvs. 

2. The clarity of the film is entirely de- 
pendent upon the uroselectan-threshold of 
the kidney, i.c., upon the concentrated uro- 
selectan-urea solution eliminated by the nor- 
mal kidney. We have been able to establish 
in a large number of cases Avith normal re- 
nal function that this concentration amounts 
to about 5 per cent. But this 5 per cent uro- 
selectan solution by no means produces con- 
trasts as strong as those produced by the 20 
per cent solution of sodium bromide, or um- 
brenal, formerl)' used in instrumental pye- 
lography; that is, Ave must not expect very 
dense shadoAvs even in the best cases. 
Where damage exists, the intensity of the 
shadoAv is diminished. In blocked condi- 
tions one frequently obtains more clearly de- 
fined shadoAvs than could be expected from 
the concentration of uroselectan eliminated 
by the kidne 3 ^ 

3. We must take into consideration to 
Avhat extent the excretor)'^ passages are 
filled up Avith the contrast substance, and the 
state of these passages after they have 
emptied naturally. In other Avords, only 
those parts can be filled Avhich are in the re- 
laxed state of diastole Avhen the injected 
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substance reaches them, while the contracted 
parts of the calices, renal viscera, and ure- 
ter — those parts which are in a state of sys- 
tole — can not be seen in the X-ray film. One 
must always remember that he is dealing 
with a dynamic condition of the urinary 
tract, which, as in the case of peristalsis, is 
continually undergoing change in form. 
Therefore, there are man}'- instances which, 
due to the examiner’s unfamiliarity with 
the method, might be construed as defects 
in the method. On the contrary, they give 
valuable insight into the normal and path- 
ologic physiology of the excretory urinary 
passages, and only appear to be defects. 

As a result of our experiences, we can say 
that simple disturbances of the renal func- 
tion are not perceptible by this method. 
Testing of function by pictorial means is, 
therefore, not an exact method, but it suf- 
fices for the gross clinical diagnosis of sur- 
gical lesions. Localization of the infection 
is possible in one-sided conditions, and often 
in bilateral conditions it is possible to estab- 
lish which side is most affected. These films 
are sometimes sufficient basis for making a 
clinical diagnosis. 

Hypertonia and hypotonia of the excre- 
tory urinary passages can be visualized in 
normal as well as pathologic conditions. 
The renal picture is much clearer than 
usual, and in many cases of tubular damage 
it is particularly clear because of a sort ot 
storing-up in the parenchyma. Nevertheless, 
a good nephrography is not yet possible by 
means hitherto employed. 

Relative to (&), excretion of the uroselec- 
tan by the kidney can be followed, aside 
from the roentgen-ray control, through the 
control of the excretion of the substance it- 
self, through the control of the iodin excre- 
tion, through the control of the increased 
specific gravity, which can all be regarded 
as excretion tests in the general sense of the 
word, and through the fixation of the uro- 
selectan in the blood, which can be viewed as 


a retention test. All these together present 
a type of function test of the entire renal 
function. I will go into these tests only 
briefly here. 

Uroselectan contains 42 per cent of or- 
ganically bound iodin. Of this injected io- 
din substance — about seventeen grams for 
each test- — 90 per cent is excreted by the 
kidneys according to the facts established by 
Swick and the findings of Heckenbach, and 
the greatest amount of this is excreted with- 
in the first two hours after injection. Where 
renal function is more or less good, fifteen 
to sixteen grams of iodin are excreted after 
ten hours. If excretion is delayed over a 
longer period, then, from a surgical point of 
view, the general function may be looked 
upon as being definitely bad. The urinary 
excretion is considerably increased during 
the first two hours, but, after the second 
hour, as the iodin is expelled, diminishes in 
amount. There appears to be a clean wash- 
ing out of the uroselectan, and through this, 
good excretion of the iodin is accomplished, 
both in excretory disturbances and obstruc- 
tion of kidneys which are functioning under 
an increase of urine production and de- 
creased concentration, a condition which 
may be mistaken for intact functional ac- 
tivity. Dynamic disturbances, which delay 
or hasten excretion, may also serve as 
sources of error. Frequently, in bilateral 
infections and functional disturbances, one 
can determine only from 50 to 70 per cent 
of the injected iodin substance in the urine. 
Without doubt, excretion is here accom- 
plished compensatorily through the liver and 
intestine. 

Through acidification of the urine the 
uroselectan is separated from the substance. 
However, the exact quantit}' in the urine 
cannot be determined. In the best cases, 70 
per cent of the injected material can be -veri 
fied in the urine. According to the methodi- 
cal researches of my assistant Heckenbach, 
this result is too inaccurate to warrant en- 
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larging upon it for clinical tests. On the 
other hand, the increase and decrease of the 
sepcific gravity show good regularity, which 
furnishes us with particulars similar to 
tliosc revealed by concentration or attenua- 
tion tests. At first the specific gravity rises 
to 1050-60, and then falls to 1030. It is re- 
markable, however, that the specific gravity 
continues to rise even after the greatest con- 
centration in the excretion of iodin has been 
achieved. Also, after these tests it appears 
that the choice of the moment — the roent- 
gen-ray control after the injection of uro- 
selectan — is rightfully made, as the best pic- 
torial presentation must naturally in time 
correspond with the most concentrated ex- 
cretion. 

The H-ionic concentration of the urine is 
shifted to the side of acidification, and that 
to 5, 8-5, 2 from the third to fourth hour 
after the injection, but after the sixth hour 
returns to 6, 8, without the previously ren- 
dered acid or alkaline quality of the urine 
having played a role. This alteration does 
not occur in poor renal function, as my col- 
laborator, Hughes, has established. 

Contrary to our first report, one can find 
the uroselectan in the blood again. Accord- 
ing to the researches of my assistants 
Tourne and Damm, the uroselectan blood 
curve rises abruptly during the first two 
hours and sinks more gradually during the 
later hours, and — what is of particular im- 
portance — ^no uroselectan is found in the 
blood after four hours where normal renal 
function exists. Quantities less than one-half 
of a gram produce an insignificant reduction 
of the renal function after four hours; 
quantities over that amount produce a high- 
er grade of function. The conformity be- 
tween these results and the other clinical 
function tests justifies the consideration of 
the four-hour uroselectan residue in the 
blood as a retention test. 

To support’ the tests of Schlayer and his 
collaborators, Tourne and Damm have also 


made tests to ascertain where the uroselec- 
tan can be found in the body. One may say 
that, in general, the uroselectan is distrib- 
uted in the body in an excretion depot and 
a storage depot. The kidney particularly 
serves as the excretion depot; next in or- 
der, the liver. The skin may be regarded 
as the storage depot. This fact is of value 
in conditions in which the method is con- 
tra-indicated, and the conclusion to be 
drawn is, that in cases of severe damage to 
both excretion depots, disturbances may re- 
sult therefrom. In the light of this, one can 
explain the fatal case reported by Kalk. In 
animal experimentation, small animals, like 
rabbits, die shortly after the ligation of both 
renal arteries, and that after the adminis- 
tration of an otherwise non-toxic dose of 
uroselectan, from appearances that point to 
destruction of the capillaries. There is 
much injection of the serous membranes 
with transudate formation in which uro- 
selectan can be found. 

Finally, it was of interest to follow the 
finer mechanism of the uroselectan excre- 
tion in the kidney itself. My assistants 
Hughes and Schaifliauser, under the direc- 
tion of Prof. Peterfi, punctured the glomer- 
uli of a frog’s kidney, and after the injec- 
tion of uroselectan were able to ascertain 
the amount of it excreted by quantitative 
micro methods. Two-tenths of a gram of 
uroselectan was injected into a frog weigh- 
ing forty grams ; that is, about nine times as 
much as one would inject into a man weigh- 
ing seventy kilograms. In the glomerular 
fluid collected for one-half hour, there was 
found three gamma ([/.) (0.000003 gm.) of 
iodin. This corresponds to about seven 
gamma (l^) (0.000007 gm.) of uroselectan. 
Since there are 4,000 glomeruli in the two 
kidneys of a frog, the entire amount of uro- 
selectan excreted would be about twenty- 
eight milligrams, an amount which corre- 
sponds to the excretion of the human kid- 
ney. Calculations made in connection with 
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the results obtained by similar puncture of 
the tubule are not yet conclusive, but one 
cannot hope for positive results from this 
test because of many ph)^siological difficul- 
ties as well as difficulties in connection with 
the method employed. One can say, how- 
ever, that the greatest portion of the uro- 
selectan secretion passes through the glom- 
eruli, which explains excretion disturbances 
in conditions where the glomeruli are par- 
ticularly affected. 

Neither the coagulation time of the blood 
nor the rapidity of sedimentation is altered 
by the injection of uroselectan, therefore it 
does not appear that any special danger of 
thrombosis or embolism may arise following 
its injection. Out of the fifteen hundred 
cases that came under our observation, only 
eight developed small thrombi at the point 
of injection, instances which can, without 
doubt, be attributed to local injur^^ to the in- 
tima. 

This slight theoretical deviation was nec- 
essar}’- in order to familiarize my readers 
with the effect of the injection of uroselec- 
tan upon the organism. It is of clinical 
value because the fixing of the four-hour 
residue in the blood can be utilized as a 
rough retention test. In a great many re- 
spects it is similar to the indican test. From 
observations made in the study of excretion 
further function tests ma^’- develop. In cases 
of obstruction, the possibility of storage 
should, by all means, be taken into consider- 
ation. 

Damaged glomeruli give bad, or no shad- 
ows at all, especially in cases with purulent 
infection of the parenchyma, many forms of 
tuberculosis, and tumors. On the other 
hand, clean obstruction, in tubular destruc- 
tion, even in a far advanced stage, will give 
good shadows. 

In connection with (c), in normal condi- 
tions, as in pyeloscopy, one may observe the 
secretion of uroselectan in serial films. Flu- 


oroscopy, in which Dr. Rave, Director of 
the Roentgen Department of St. Hedwig’s 
Hospital (to whom I am also indebted for 
complete film records), is particularly inter- 
ested, is possible only in cases of severe ob- 
struction, therefore not generally applicable, 
as the contrast action of a 5 per cent uro- 
selectan-urea solution is not sufficient in flu- 
oroscopy. According to the observations of 
Schaffhauser, shadows are first produced 
after the use of a 15 to 20 per cent solution 
of uroselectan, which is as intensive as so- 
dium bromide or umbrenal. As do Prato- 
rius, Boeminghaus and W eber, we also 
use uroselectan in this concentration for in- 
strumental pyelography, and can also hearti- 
ly recommend its use in this form, because 
the substance is non-stimulating and easily 
tolerated. 

It is as a rule possible distinctly to see the 
action of the ureters in intravenous pyelog- 
raphy. It is not only peristalsis and its dis- 
turbances that can be perceived, but the 
swinging movements and changes in posi- 
tion of the ureters, angles and loops, con- 
tractions and isolated dilatations can be rec- 
ognized with certainty. 

To materially perfect the roentgen-ray 
examination of the urinary organs would 
mean that intravenous pyelography could 
also be of use in those cases in which cys- 
toscopy fails or presents difficulties, or in 
cases in which catheterization of the ureter, 
or instrumental pyelography is not applica- 
ble or would yield no results, as well as in 
cases in which these examinations could not 
be carried out because of possible injury. 
Orientation of the urinary tract is made pos- 
sible by intravenous pyelography in pa- 
tients suffering from stricture, severe blad- 
der affections, hemorrhage, fistula, and in 
small children. Also in cases in which one 
hesitates to use the catlieter, that is, m acute 
and chronic inflammatory infections of the 
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adnexa, in tubcrcnio.sis, and in cases of 
prostatic hypcrtropliy, the employment of 
intravenous pyelography is a safe method. 

In the following instances intravenous 
pyelography is indicated from the stand- 
point of a clinician: 

(1) In those cases in which cystoscopy, 
catheterization of the ureter, and instru- 
mental pyelography cannot he performed he- 
cause of anatomical, pathological, or techni- 
cal reasons. 


(2) In all cases of ureteral obstruction 
in which the contrast substance by means of 
instrumental pyelography does not pass the 
point of obstruction. 

(3) In those cases in which instrumen- 
tal pyelography cannot be undertaken with- 
out risk to the patient. To this group be- 
long those patients whom one wishes to 
spare the pain of catheterization, and of 
whose condition one can obtain sufficient in- 
formation through intravenous pyelography. 
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SchcoL of iHniiss 

I K the hesdag of tissues by high fre- 
quencv diatherray carreiits_. a tnilliain- 
meter is series -with the subject receiv- 
ing the treatment records the current pass- 
ing between the electrodes. The current is 
adjusted by the spark gap or by tne im- 
pedance in the primary' circuit of the 60- 


1 -? itnevEs-TTA 

don in diadiensy diat the ro'JsTriag exren- 
ments vrere undertaken. 

In diathermy it is necessary to dinin- 
guish between two types os voltage, narcdv, 
“peak voltage" and ”ro-:>t mean sroare volt- 
age." The foUovring diagram (Fig. 1), 
which is purely scliemadc and not dTav,-B 



Fig. 1. 


cycle transformer to a value sufficient for 
the dosage. In practice, it is assumed that 
the current as indicated by the milliammeter 
per unit area of electrode will give an indi- 
cation of tlie temperature increase of tlie 
tissues below the electrode. 

Recently Kelley ( 1 ) has asserted that it is 
voltage rather than current which deter- 
mines the heat production below the dia- 
thermy electrode. Sampson (2) states 
tlrat “the high voltage current has a much 
greater heating value, milliampere for mil- 
liampere, than the low one.” It is witli the 
intention of investigating quantitatively tlie 
effects of voltage variation on heat produc- 


from an experimental record, will ilUistr^ e 
peak voltage. 

The low frequency (60 cycles P'-f 
ond) voltage is “stepped np by tlie lo" 
quency transformer to a Iiigb voltage o 
frequenc}* whicli is impressed on tlie co 
densers. This is represented in Figure 
tlie Cun-e A. ^^^len the voltage on 
condensers readies a value sufficient ^ 
duce sparlcing at tlie spark gaps. ^ 
disdiarge at tlie gaps occurs and t lo ^ ^ 
denser low frequency voltage drops (j- 
in Fig. 1 ) , At the same time an osci 
current of high frequency siniilai' to 
produced in the oscillating circuit con 
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ing the air core autotransformer, high volt- 
age condensers, and spark gaps. This high 
frequency current, whose frequency is de- 
termined by tlie capacity and inductance of 
the oscillating circuit, passes through tlie 
patient. The resultant voltage on the con- 
denser at any instant then will be given as 
the sum of voltages similar to B and C. 
The peak value corresponding to D of the 
oscillating voltage applied to the patient will 
he referred to as the “peak voltage.” 

The current passing through the patient 
also has a wave form similar to the voltage 
of Figure 1. The current registered by the 
meter, however, records the “root mean 
square” current, being the square root of the 
average of the squared values of the in- 
stantaneous current. Corresponding to the 
“root mean square” current there is a “root 
mean square” voltage, which also gives an 
average effect of both positive and negative 
halves of the voltage cycle. 

In Figure 2 is given a circuit to measure 
this peak voltage. The circuit to the left 
of the calorimeter represents the usual dia- 
thermy circuit with low frequency trans- 
former, high voltage condensers, spark gaps, 
and air core autotransformer. In parallel 
with the calorimeter containing a solution of 
approximately 60 ohms high frequency re- 
sistance, which has been shown in an earlier 
paper (3) to be an average resistance of 
a patient in diathermy, is a voltage divider. 
The latter consists of two high resistances, 
one 142 times as large as the other. Leads 
from the terminals of the lower resistance 
go to the filament of a UV 201 A tube and 
to one end of a high frequency potenti- 
ometer. This consists of 10 1,000-ohm 
resistance units in series with 10 100 
units, each unit being an El Menco high fre- 
quency resistor. High frequency choke 
coils are placed in the 110 volt D.C. cir- 
cuit. The galvanometer in the plate circuit 
of the tube is a sensitive wall galvanome- 
ter with a mirror, lamp, and scale. 








672 


RADIOLOGY 


manner. Due to the heated filament, elec- 
trons were emitted and on reaching the plate 
gave an indication of a small plate current 
in the galvanometer. On adjusting the po- 
tentiometer to make the grid — 4 volts with 


age (except for the four volts to remove 
the residual current) was just equal to the 
peak voltage. If the negative grid voltage 
was decreased, a greater plate current re- 
sulted. For a greater negative voltage be- 



respect to the filament, all the electrons were 
driven back to the filament and none reached 
the plate ; consequently the galvanometer 
registered zero current. The alternating 
diathermy voltage similar to that in Figure 
1 was now applied between filament and 
grid through the potentiometer. During the 
negative half of the cycle all electrons were 
driven back to the filament. During the 
positive half of the cycle the positive grid 
drew electrons to the plate and a plate cur- 
rent was recorded. A negative voltage 
from the potentiometer now opposed the 
positive voltage in the positive half of the 
cycle and this negative voltage was in- 
creased until the plate current was again 
zero. At the point where the plate current 
became zero the potentiometer negative volt- 


yond the peak voltage obviously no plate 
current would be recorded. 

In Figure 3 is recorded the cun>’es taken 
to measure the peak voltage when the spark 
gap was fixed and the diathermy current 
was adjusted by varying the impedance of 
the low frequency transformer primary cir- 
cuit by the “intensity regulator.” The plate 
current, as recorded by the galvanometer 
deflection, is plotted on the ordinate, while 
the negative grid voltage is plotted on the 
abscissa. In Figure 4, with the same 
method of representation, is plotted the val- 
ues of the peak voltage when the intensity 
regulator is fixed and the diathermy cur- 
rent adjusted by varying the spark gaps. 

The heat energy imparted to the solution 
was measured by passing a known current 
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through the solution for ri given time and PR values of the heat produced in the solu- 
mcasuring the temperature increase. From tion were computed. In this expression I 
the weight of the solution and the container is the diathermy current and R is the high 
it was then possible to compute the rate of frequency resist.ancc of the solution. 



heating the solution in watts. Corrections 
were made for small radiation losses. A 
more detailed account of the type of cal- 
orimeter used is given in an earlier paper 
(3). This calorimetric value of the rate at 
which the solution receives energy is given 

A H 

in the tables as where H refers to heat 

A t 

energy in calories and t to time. 

The current was recorded by a vacuum 
thermocouple micro-ammeter system which 
was calibrated with D.C. Knowing the 
resistance values from measurements with 
the high frequency Wheatstone Bridge of 
Dr. J. F. McClendon^ (4), the theoretical 

iFor details, sec reference. 



TABLE I 


I 

AH 

PR 

Peak voltage 

current 

A t 

watts 

volts 


watts 



0.345 

5.8 

6.4 

4900 

0.442 

10.1 

10.3 

4900 

0.595 

17.5 

18.6 

4900 


TABLE II 


0.330 

5.5 

6.1 

3700 

0.469 

11.3 

12.2 

5700 

0.555 

18.7 

17.0 

7500 


In Table I are given values of the heat 
produced in the solution per second when 
the spark gap was constant and the current 
was varied b}'^ the “intensity regulator.” 
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The peak voltage for these three measure- 
ments is recorded in Figure 3, where it is 
to be noted that the plate current of the 
vacuum tube becomes zero for the same 
negative opposing voltage of the poten- 
tiometer, and is independent of the dia- 
thermy current. 

In Table II are given similar values of 
the energy production, but in this case the 
current was adjusted by varying the spark 
gaps while the "intensity regulator" re- 
mained fixed. The corresponding peak volt- 
ages are obtained from Figure 4. 

In Table I it is to be observed that the 
peak voltage remained constant at 4,900 
volts, the spark gap being fixed, but the heat 
production was determined by the current 
according to the PR value. In Table II 
the peak voltage was varied, causing a vari- 
ation in current. In this case also the heat 
production varied Avith the current accord- 
ing to the I®R relation. In the experiments 
with voltage recorded here it is to be no- 
ticed that it is the total heat production 
which is being measured and not the heat 
distribution. 

In these six experiments the coupling of 
the air core transformer remained fixed. 

RESULTS 

The "peak voltage” is determined by the 


spark gap interval, the wider the gap the 
greater the peak voltage. 

The heat energy of diathermy is given by 
the PR value and is determined by the cur- 
rent and not by the peak voltage. Variation 
of the spark gaps and hence the peak volt- 
age affects the heat production only insofar 
as it varies the diathermy current. 

In conclusion, I wish to thank Dr. W. K. 
Stenstrom and Dr. J. F. McClendon for 
their advice, assistance, and co-operation 
during the course of these experiments. I 
also wish to express my appreciation to Dr, 
H. E. Hartig, of the Department of Elec- 
trical Engineering, for his interest in this 
problem and for many useful suggestions. 
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C holecystography has 

acliicvcd universal recognition as a 
reliable nicthocl in the diagnosis of 
gall-bladder disease. It has made possible 
the diagnosis of many obscure gall-bladder 
conditions which could not otherwise be 
recognized. The test furnishes not only a 
means of ascertaining the functional activity 
of the gall bladder, but presents a relatively 
accurate anatomical picture, which is essen- 
tial in the diagnosis of disease of this organ. 
Attention should also be directed to the fact 
that it may even reveal a normally function- 
ing gall bladder, provided the pathological 
process has been eradicated. This had oc- 
curred in several instances in our series: 
the gall bladder functioned and appeared 
normal several years following the removal 
of stones. 

However, the diagnosis of gall-bladder 
disease b)^ this method is not infallible and 
should be considered together with the clini- 
cal data, in the same way as any other lab- 
oratory test. There are differences of opin- 
ion as to its reliability, but as Kirklin (1) 
well states: “The variances are due primari- 
ly to the lack of knowledge as to where the 
line should be drawn between the normal 
and abnormal gall bladder, both anatomical- 
ly and functionally.” There are also differ- 
ences of opinion as to the method of admin- 
istration of the dye, some preferring the in- 
travenous, while most roentgenologists ad- 
vise the use of the oral method. Although 
recognizing that the intravenous method is 
slightly more accurate, its slight advantage 
in accuracy does not appear to compensate 
for its disadvantages. As a matter of fact, 
the results of cholecystography obtained by 


either the oral or intravenous method differ 
but to a slight degree. They depend as re- 
gards both methods in a large measure upon 
the roentgen technic and interpretation 
Graham and his co-workers (2), Case (3), 
and others recommend the intravenous 
method as being the most reliable, but on ac- 
count of the ease with which the oral pro- 
cedure is performed and owing to the less- 
ened severity of the reactions produced by 
the dye, this latter method is preferable ac- 
cording to my experience. 

The reliability of cholecystography is now 
unquestioned, regardless of the method em- 
ployed. In some instances the slight differ- 
ence obtained by the two methods may be 
due to faulty roentgen technic and interpre- 
tation. On the other hand, it is quite pos- 
sible to obtain abnormal results even though 
the gall bladder may be perfectly normal. 
Plummer (4) observed that a certain type 
of patient characterized by certain stigma- 
ta, that is, easy fatigability, achlorhydria, 
low basal metabolic rate, is likely to respond 
eccentrically to cholecystography, the shad- 
ow being often faint or absent in these 
cases. 

The results of cholecystography by the 
intravenous method have been reviewed by 
Graham (5), who compiled 561 cases, with 
operative findings. Of 446 cases, 97.8 per 
cent were proven correct; but in the entire 
group the total was reduced to 90 per cent. 
He further states that a correct diagnosis of 
the normal gall bladder may be arrived at in 
only 74 per cent of cases. Case (6) notes 
the operative findings in 277 cases by the in- 
travenous method, with a total correct diag- 
nosis in 90 per cent. He found the greatest 
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accuracy in the cases in which there was an 
absence of shadow (97.5 per cent) ; in the 
non-calculus cases (83.6 per cent) and in 
the normal there were but 83.4 per cent of 
positive results. Kirklin (1) in a series of 
506 cases studied by the oral method ob- 
tained a total correct diagnosis in the entire 
series of 87.3 per cent. It is also interest- 
ing to note that the presence of stones 
was proven by him in 98.4 per cent, while 
in cholecystic disease 79 per cent showed 
marked evidence of disease without stones. 
In the group revealing slight pathologic 
changes the test was positive in only 66.6 
per cent. Of 111 normal gall bladders 
which came to operation he noted an error 
in 24.4 per cent. Lockwood and Skinner 
(7), in an analysis of 1,500 cases examined 
by the oral procedure, found that of the 
pathologic cases 96.4 per cent were proven 
correct at operation. Hardman (8), Robins 
and Goldberg (9), and Lord (10), also em- 
ploying the oral method, report their con- 
firmed correct diagnoses ranging from 85.4 
to 93 per cent. 

TECHNIC 

The technic must of necessity be a sim- 
ple procedure in order to obtain the patient’s 
complete co-operation. He is given a 
printed list of instructions, with the expla- 
nation that every detail must be carefully 
followed. In order to standardize the tech- 
nic we advocated a method in 1926 (11) 
Avhich we ha^^e since followed with satisfac- 
tory results. We have especially stressed 
several points which the patient must fol- 
low in order to obtain reliable roentgeno- 
grams of the gall bladder. The patient is 
impressed with the importance of taking all 
the capsules of tetraiodophenolphthalein, re- 
gardless of manifestations such as nausea or 
vomiting, and of abstaining from food or 
medicines. 

The oral procedure is performed similar- 
ly to that followed with but few exceptions 


in other clinics. If the liquid or powdered 
dye is given in one dose, the same procedure 
is carried out as with the use of the cap- 
sules. Although the former is somewhat 
simpler, we have employed the capsule as a. 
routine, which, according to my experience, 
gives more satisfactory and uniform results. 

No previous preparation of the patient is 
necessary. Two plain films are usually 
made of the gall-bladder area before the dye 
is administered in order to observe the pres- 
ence of possible positive stone shadows or 
a rdsible gall-bladder shadow, and also to 
study the films in comparison with the chol- 
ecystograms. The patient is then instruct- 
ed to take half of the capsules at 5 P. M. 
with a meal consisting of two soft boiled 
Cfegs, one glass of milk, and one slice of 
bread and butter. Two hours later he be- 
gins to take capsules at the rate of four 
every fifteen minutes until all the capsules 
are administered. After the last capsule the 
patient is advised to lie on his right side for 
an hour. He is instructed to return for 
X-ray examination on the following morn- 
ing at 9 A. M. on a fasting stomach. 

According to my experience, when half 
of the capsules are taken with the evening 
meal, very little digestive disturbance is en- 
countered. The fatty meal is also required 
inasmuch as it stimulates the contraction of 
the gall bladder and thereby discharges an 
excessive amount of alkaline bile into the 
duodenum, which aids in transforming the 
acid compound of the dye into its soluble 
salt. The acid compound is insoluble and is 
not absorbed, while the alkaline salt is read- 
ily absorbed in the intestinal tract. 

In sixteen hours the patient returns for 
the roentgen examination ; at this time a se- 
ries of five films is made, three on deep in- 
spiration and two on deep expiration. This 
procedure is highly^ important for many rea- 
sons; first, it demonstrates the mobility of 
the gall bladder and whether or not a shad- 
ow in the gall-bladder area shifts with the 
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,'^all-l)lacldcr sliaclow ; secondly, changes in 
respiration will ofttiines reveal the gall- 
bladder shadow to be poorly outlined on in- 
spiration. while on expiration the shadow 
may hecoine very distinct, or 7'icc 7’crso. On 
the other hand, the gall bladder may be 
overshadowed by the vertebr.'C or by a dense 
psoas muscle, which, on shifting the posi- 
tion. changes, whereupon the .shadow be- 
comes more clearly visible. Then, again, 
the .shadow of the liver and kidney may in- 
terfere with the visibility of the filled vesi- 
cle. and. finally, the gall bladder may be 
overshadowed by gas or dye in the colon, 
which at times becomes very confusing. To 
overcome these difiicultics the .shifting of 
the gall-bladder shadow is an extremely val- 
uable aid in the diagnosis. A lateral or 
oblicpie view of the gall bladder is at times 
necessary to complete the study. 

Normally the gall-bladder shadow is of 
even density, varying in different individ- 
uals. It is homogeneous and regular in out- 
line. Variation in density of the shadow is 
an extremely important sign in the early 
recognition of gall-bladder disease. There 
is a wide latitude in what is termed normal 
density, however, and this results in an in- 
creasing difficulty in the diagnosis. This 
may be an essential factor in the many er- 
rors of interpretation. There is a t^-pe of 
shadow, faint in appearance, apparently 
shading off into the other organs, which 
must be considered, according to my ex- 
perience, as of value in the diagnosis. This 
sign, although not infallible, may be of some 
importance. There has been a great deal 
of confusion regarding the terms “lessened 
density” and “faint shadows.” A shadow 
of lessened density which is clearly outlined 
and homogeneous and contracting normally 
must be considered within normal limits, 
while a persistent faint shadow shading off 
into the other organs must be looked upon 
as abnormal. The diagnosis of gall-bladder 
disease from variations in density, accord- 


ing to Case (.3), is of little importance when 
applied to the oral method, due to the im- 
possibility of determining the amount of dye 
which has been absorbed. In my experi- 
ence, the administration of the maximum 
dose of the dye by the oral procedure, to- 
gether with a fatty meal, eliminates this 
factor of absorption in most instances, and 
hence the density of the shadow becomes 
more significant and can be taken into con- 
sideration in the diagnosis. The high per- 
centage of correct diagnoses by the oral 
method proves the correctness and the effi- 
ciency of this procedure. 

The contraction of the gall bladder in 
from one to two hours following a fatty 
meal is an important test of its function. If 
the gall bladder fails to fill, the examination 
is concluded. When the gall bladder is filled, 
the patient is given a fatty meal, two films 
being made an hour afterward. 

Contraction of the gall bladder varies in 
different individuals. Normally the vesicle 
contracts from a narrow cord-like shadow 
to one-half of its original size, but at times 
the shadow may be absent following this 
meal. Occasionally the vesicle does not 
contract at all or contracts poorly or irreg- 
ularly, due to the presence of stones or a 
diseased condition. As a result of a dis- 
eased and thickened gall bladder, the shad- 
ow may not vary in size or may diminish 
but little, indicating a sluggishness of its 
contractile power. Frequently under nor- 
mal conditions the contracted vesicle shad- 
ow becomes denser than the original gall- 
bladder shadow. 

Tetraiodophenolphthalein administered in 
five-grain enteric-coated capsules was util- 
ized in this series. The doses varied in dif- 
ferent individuals, depending upon the 
weight and stature of the patient. The dose 
is given uniforml)'^ by body weight, as a 


rule, as follows: 

100 to 110 pounds 12 capsules 

110 to 125 pounds 15 capsules 
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125 to 140 pounds 16 capsules 

140 to 180 pounds 18 capsules 

180 to 190 pounds 20 capsules 

190 to 210 pounds 22 capsules 

210 to 230 pounds 25 capsules 


From 12 to 26 capsules may be given. In 
order to obtain uniform results the maxi- 
mum dose of the dye is recommended. The 
dye is harmless when given orally, and, 
since there is at times a question of how 
much of the dye is reall)'- absorbed in the in- 
testinal tract, the larger dose fully allows 
for adequate absorption. In one instance 
36 capsules were given to a patient without 
any ill effect. 

A high gastric acidity ma)^ produce a 
chemical change of the dye in some in- 
stances, which undoubtedly interferes with 
the filling of the gall bladder. We have 
found, for instance, that in dogs a satisfac- 
tory gall-bladder shadow can be obtained 
when the gastric juice is reduced by tying 
off tlie duodenum, but no shadow can be 
obtained when the dye is given orally (12). 
In thirty instances in which the gastric anal- 
ysis and operative findings were recorded 
by us (12), the acidity was found to have 
but little bearing on the filling or non-filling 
of the gall bladder, except that it may less- 
en the density of the shadow to some de- 
gree. Eusterman (13) maintains that the 
gastric acidity interferes with normal vis- 
ualization, especially in cases of duodenal 
ulcer. In a large series he reports that 41 
per cent of the proved positive errors oc- 
curred in patients with duodenal ulcer in 
whom the gall bladder was found objective- 
ly normal at operation. Again, Hines ( 14) 
records 90 cases on which gastric analyses 
were made; eight were found with achlor- 
hydria, revealing abnormal gall-bladder 
shadows, while in seven no shadows were 
present. He also cites three cases of 
achylia in which the intravenous test failed 
to visualize the gall bladder. However, 


Davis and Talley (15) do not confirm these 
findings. 

There are practically no contra-indica- 
tions to the use of this method of diagnosis 
by the oral procedure. Jaundice is not a 
contra-indication, and, in our experience, no 
ill effects have been observed in the many 
cases in which this test was utilized. Preg- 
nancy is not considered a contra-indication 
inasmuch as the dy^e produces no ill effect 
upon either the fetus or the mother. 

It is my purpose in this communication 
to analyze the data obtained in a series of 
500 cases of suspected gall-bladder disease 
and evaluate the reliability of the test. 

Of the 500 cases, cholecystographic 
studies ydelded the following: 287 cases 
revealed abnormal findings and were diag- 
nosed as pathological, while 213 were diag- 
nosed as normal. The gall bladder filled in 
358 cases, 116 of which filled poorly and 
242 filled well. In 142 cases the gall blad- 
der failed to fill. In 57 instances gallstones 
were found, 30 of which were of the nega- 
tive type and 27 of the positive type. In 
302 cases of filled gall bladders, 208 con- 
tracted normally, 46 abnormally, and in 47 
the vesicle shadow was absent following a 
fatty meal. 

Eighty-six (or 17.2 per cent) of the cases 
came to operation; in 81 (or 94.2 per cent) 
the diagnosis was proven correct. Of the 
81 proved operative cases, 68 were patho- 
logical and 13 were normal. In five in- 
stances an error of diagnosis was made; in 
three of the five instances the diagnosis of 
patholog}’^ was made on poor filling of the 
gall bladder, and in the other two the error 
was due to faulty interpretation. 

Of the 86 operative cases, 37 showed an 
absence of the gall-bladder shadow in the 
16-hour examination. At operation, 30 of 
these revealed stones, and in 7 cholecystitis 
was found. Of the 49 filled gall bladders 
which came to operation, 24 revealed stones, 

7 cholecystitis, and 18 were found to he nor 
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nial. It is also of interest to note that of 
the 49 eases of filled gall bladders, the 
roentgen diagnosis of pathology was made 
in 20 instances on poor filling, in 7 on nega- 
tive stone shadows, and in 6 on positive 
stone shadows. Normal findings were noted 
in 16 eases. 

It is obvious from these findings that the 
highest percentages of correct diagnoses 
were confirmed in the cases which showed 
evidence of stones and in those which 
showed an absence of the gall-bladder 
shadow. The few errors which do occur 
are usually in the poorly filled and in the 
normal cholecystographic tests. 

Jaundice occurred in 12 eases and in 
every instance the gall bladder failed to fill. 
Robins and Goldberg (9) cite 9 instances 
of catarrhal jaundice which revealed no 
shadow, and on re-examination, after the 
termination of the jaundice, some of the 
cases showed normal filling of the gall 
bladder. 


Vomiting occurred in 84 (or 16.8 per 
cent) of our cases. In no instance could 
vomiting account for the non-filling or poor 
filling of the gall bladder, regardless of the 
lime when the vomiting occurred, provided 
the full dosage had been taken. Occasion- 
ally a denser shadow was noted in cases 
that vomited. Diarrhea occurred in but 30 
instances in this series. 

CONCLUSIONS 

1. Oral cholecystography is a reliable 
test in the diagnosis of gall-bladder disease. 

2. Eighty-six cases came to operation; 
of these, a total correct diagnosis was made 
in 94.2 per cent. 

3. The highest percentages of correct 
diagnoses occurred in cases of stones and in 
the gall bladders that failed to fill. 

4. The diagnostic errors occurred in the 
cases with poor filling or faint shadows. 

5. A normal cholecystographic appear- 


TABLE I 


500 Cases 

358 Gall bladders filled 

142 Gall bladders failed to fill 
57 Cases revealed stones 

302 Filled gall bladders 


(287 Pathological 
J213 Normal 
(242 Filled well 
7 116 Filled poorly 

(30 Negative stone shadows 
727 Positive stone shadows 
f209 Conti-acted normally 
46 Contracted abnormally 
I 47 Absent 


TABLE II 


Operations, 86 cases (or 17.2 per cent) Correct, 81 (or 94.2 per cent) 

Errors, 5 cases (or 5.8 per cent) (died 

^ ' 1 2 baulty interpretation 

37 cases showed an absence of gall-bladder shadow in 16 hours 

Operation revealed 5^2 Stones 

\ 7 Cholecystitis 


49 cases with filled gall bladders 

f24 Stones 

Operation revealed | 7 Cholecystitis 

(18 Normals 

Roentgenologically, the 49 cases revealed 

20 Cases poorly filled (16 Normals 

7 With negative stones | 6 With positive stones 
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ance of the gall bladder may in a very small 
percentage of cases represent a false normal. 

6. With proper roentgen technic and 
interpretation, the diagnostic errors may be 
minimized. 

7. Although a high percentage of cor- 
rect diagnoses of gall-bladder disease is re- 
vealed by means of cholecystography, this 
method of examination must be considered 
in the same light as any other laboratory 
test — ^that is, in conjunction with the clini- 
cal data. 
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THE CLINICAL SIGNIFICANCE OF ROENTGENOLOGIC FINDINGS OF THE 

NON-MALIGNANT COLON* 

By SIDNEY A. PORTIS, S.B., M.D. 

From tlic Loyoln School of Afcdicinc, Loyola University, Chicago 


T he increasing literature on the colon 
has brought forth many views and 
ideas regarding the roentgenologic 
aspects. The clinical significance of these 
findings has been open to much debate. 
Many authors have elalxirated on the ab- 
normalities of the colon — congenital and ac- 
quired — and have tried to attach increasing 
clinical significance to the evidence pre- 
sented. There may be some substantiation 
for tlieir arguments, but I have not been 
overwhelmed by their points of view. Many 
clinical entities which were formerly unla- 
beled are now ascribed to the “cecum mo- 
bile,” the "sigmoid mobile,” and the “mark- 
edly prolapsed transverse colon.” 

Clinical manifestations, obscure as they 
may at times be, now fall into the category 
of colonic disease. I think the pendulum 
has swung too far in the present direction. 
What has transpired in these patients, ap- 
parently and formerly healthy, to produce 
the symptom-complexes? Has a mobile ce- 
cum, present since birth, associated with a 
normal development, suddenly become a po- 
tent factor, or is it, as might more ration- 
ally be suspected, just mirroring what is go- 
ing on in the mechanism as a whole? I 
grant you that abnormalities and redundan- 
cies exist, but do they play the exalted role 
that many clinicians believe? Kantor has 
written at length on the variations from 
normal, quoting from statistics of his own 
carefully controlled observations. I do not 
doubt but that his observations are correct; 
however, I am not completely in accord with 
all of his conclusions regarding the abnor- 
malities of the large bowel. I am, how- 

iRead before the Radiological Society of North America 
at the Fifteenth Annual Meeting, at Toronto, Ont.. Canada. 
Dec. 2-6, 1929. 


ever, particularly interested in his observa- 
tions on ileal stasis. That it exists is a com- 
mon roentgenologic observation; its clini- 
cal significance, however, is still debatable. 
Personally, I believe that stasis here, with or 
without surging, is of definite clinical im- 
port. Many to.xic manifestations may be 
referable to this part of the bowel. Kantor 
roughly summarizes ileal stasis as due to the 
following causes: 

“1. Ileal stasis is commonly associated 
with mechanical obstructions due to kinks or 
adhesions (Lane, Jordan). 

“2. Ileal stasis is commonly associated 
with acute or chronic appendicitis (Hurst, 
George, and Gerber). 

“3. Ileal stasis is associated with insuffi- 
ciency of the ileocecal valve (Case, Kel- 
logg). 

"4. Ileal stasis is associated with con- 
stipation, particularly in the proximal colon 
(Cole).” 

The stasis due to inflammations in and 
about the appendix is especially interesting, 
and Kantor, like many others, finds it as a 
result of a previous appendectomy. That 
the appendix should be removed in acute 
conditions needs no elaboration. The re- 
moval of a so-called chronic appendix, with 
definite roentgenologic and clinical evidence, 
is open to some debate. Once the diagnosis 
is made, one should not rush to surgery. If 
you are convinced that it is an important 
part of a patient’s clinical picture, and, after 
thorough dietary and medical management 
there is no improvement in the symptoms, 
one may be justified in advising the remov- 
al of the appendix; but the wholesale re- 
moval of chronic appendices based only on 
roentgenologic data may lead to many com- 
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plications and especially to ileal stasis. This 
may prove ver)' troublesome and give even 
more pronounced symptoms. 

The colon as it exists is subject to its in- 
trinsic nervous mechanism^ with or without 
cephalic stimuli, to hematogenous and chem- 
ical stimulants, to the character of its con- 
tents, and disease per se of its walls. Many 
cases of constipation may be due to fault}' 
diet, but to conclude that diet alone in its 
local action on the colon is the only factor 
needs more elaboration. Hypertonicit}' of 
the bowel is more often a part of systemic 
disease than a local disease of the colon. 
The same may be said of hypotonicity. 
How many patients are treated for colitis 
for years, witlr presumable roentgenologic 
evidence to support it, only to have careful 
examination of the gastro-intestinal tract 
reveal a proven case of achylia gastrical 
The simple addition of hydrochloric acid to 
their regimen brings about normal bowel 
movements. The so-called vagotonic indi- 
viduals need more than colonic therapy to 
rid them of their vagotonicit}-. 

We often see bowel manifestations in 
systemic disease. The more recent interest 
in vitamin deficiencies and their associated 
colonic disturbances can well illustrate this 
point. Patients presumably thinking they 
are on a normal ration, are found, on closer 
scrutiny, to have an avitaminosis. The hy- 
pertonic bowel in thyrotoxicosis, with its as- 
sociated diarrhea or constipation, is another 
example. How often we are called upon to 
examine a patient who has had long-con- 
tinued treatment for colitis, because the 
roentgenologic findings are suggestive, and. 
on careful investigation, we find the patient 
a thyrotoxic one. 

I have been particularly impressed with 
the method of drawing conclusions as to the 
functions and abnormalities of the bowel 
witli different methods of examination. The 
downward progress of the contents seems 
a more logical method of investigation than 


the use of a barium enema when we are 
studying motilit}' and abnormalities of func- 
tion — how the bowel acts when full of con- 
tents under normal propulsion, ratlier than 
the evidence presented by a barium enema 
in a perfectly cleansed condition. Let me 
emphasize again that I am talking about dis- 
turbance of function. The observations at 
twenty-four, forty-eight, sevent}'-two, and 
ninet}'-six hours are more significant to me 
than the observations of a barium enema, 
and these should consist of both fluoroscop- 
ic manipulation and radiographic evidence. 
When I have such evidence I tr}' to fit it in 
with the clinical picture, and study what 
has been going on in the patient as a whole 
to bring on this abnormal function. There- 
fore, to draw conclusions on just the find- 
ings in the bowel without a knowledge of 
the patient’s condition ma}' be a hazardous 
procedure. However, this same view of 
definite intrinsic or extrinsic involvement of 
the colon cannot be held in the same light. 
The organic disturbances other than malig- 
nancies and their roentgenologic evidences 
are of definite clinical import. Our under- 
standing of ulcerative colitis — its extent and 
degree of changes — can be more accurate- 
ly pre-operatively measured than before the 
advent of this evidence. The early changes 
in the bowel wall, the loss of haustral mark- 
ings, the “feather}', moth-eaten’’ appearance 
of the column of barium, are very enlight- 
ening. To see the same bowel return to 
near-normal in those cases responding to 
therapy is ver}' gratifying. The contour of 
the bow'el in these long-standing cases of 
so-called mucous colitis presents definite 
roentgenologic evidence. The contour of 
the cecum in ileocecal tuberculosis, which 
was formerly known only at operation or 
necropsy, is now available. However, thi? 
evidence is only a link in the chain, hecaifie- 
in the absence of pulmonar}' tuberctiIo;i?t 
the diagnosis is indeterminate by roentgeno- 
logic evidence. A tuberculoma, retrocec*^ 
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appendix, appendiceal abscesses, mcscnleric 
adenitis, aircinonia, and idiopathic infec- 
tions arc di/Torentiated witii difliciilly atid 
then only with clinical aid. ITnwcvcr, irri- 
tability may be an early finding; and subse- 
quent appendectomy may result in sinus or 
fistula formation. Therefore, an irritable 
cecum m.ay be of definite clinical import. 

The presence of diverticulosis, either con- 
genital or acquired, lias assumed gre.aler 
clinical signific.ance. The association of 
arthritis with either loc.al or multiple diver- 
ticula, with conscr|uent long-continued re- 
tention, has been recognized. The removal 
of these diverticula at times lias greatly in- 
fluenced the course of the disease. The di- 
verticula of the sigmoid, when localized, arc 
of especial interest. I have seen cases 
which, when early, were benign, yet later, 
years after, showed evidence of malignant 
transformation. When these diverticula oc- 
cur they should be looked upon as potential 
sources of carcinoma. Early, these cases as 
a rule show no evidence of occult blood in 
the stool, while later, as malignant transfor- 
mation takes place, the occult blood becomes 
persistently positive. At this time the other 
clinical manifestations of malignancy pre- 
sent themselves. I particularly warn these 
patients that they should return for frequent 
clinical observations, so that their clinical 
picture may be carefully noted. 

I have purposely left out of this discus- 
sion any mention of malignant conditions 
of the colon, because when they are sus- 
pected the patient should have the benefit of 
an exploratory operation, and I do not think 
this issue should be debated. Syphilis of 
the colon, if it exists, more often involves 
the rectum and may result in stricture for- 
mation. Neisserian involvement, with its 
external evidence, may be very confusing. 
The clinical and laboratory evidence in each 
of these conditions helps to differentiate it 
from other organic disease. 

I have tried to express the clinical atti- 


tude toward these roentgenologic findings. 
1 know many disturbances are attributable 
to the large bowel, but I often wonder 
wbetber or not tbc camouflage diagnosis of 
colitis in the .absence of organic findings is 
a justifiable one; if patients who present 
redundancies arc not often wrongly classi- 
fied. and Avhether some systemic disease is 
not overlooked in our zeal to accept the 
roentgenologic evidence. Clinical diagnosis 
has far outdistanced our knowledge of co- 
lonic physiology. When we know more 
about the interpretation of these findings, 
we then — and then onl)' — will make more 
accurate clinical diagnoses. 

DISCUSSION 

Dr. S.A.MUEL Brown (Cincinnati, Ohio): 

I wish to congratulate the autlior on his 
very valuable paper ; but one thing I do not 
understand. Dr. Portis has emphasized the 
importance of the e.xamination of the bowel 
from above, and yet every specimen he pre- 
sented was taken from below. 

Dr. Maurice Feldman (Baltimore) : 
About 10 per cent of our examinations re- 
A’ealed colitis, in 500 cases of mucous colitis 
that we liaA^e reported. In making the ex- 
aminations we haA'^e studied a large number 
of them by both methods, by the use of the 
barium meal and the colonic enema. We 
found in many cases a string sign in the 
loAver boAvel, Avhich is A'ery suggestiA^e of this 
colonic condition. Frequently no sign could 
be found other than a feathering of the 
bowel, in mucous colitis. 

In the diagnosis of carcinoma of the 
esophagus the liquid and semi-solid meal is 
necessar}^ Both Avill descend rapidly in or- 
dinary cases. If AA^e Avould use the semi- 
solid meal in all cases as a routine, I am sure 
we AA'^ould find more early cases of carcinoma 
of the esophagus. 
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Dr. H. a. Chapin (Jacksonville, 111.): 
The importance of a careful study of the 
colon cannot be over-estimated. I believe 
the tendency of radiologists has been to 
under- rather than to over-examine gastro- 
intestinal cases. We permit the referring 
doctor or the patient to hurry us in our ex- 
amination, and many times I think radiology 
falls into disrepute because we do not make 
a sufficiently long and careful study, and, 
possibly, check up on these cases. 

Dr. Portis (closing) : I am glad to 
arouse some clinical interest, because that 
was my main reason for presenting the 
paper. I emphasized, when I was discuss- 
ing the disturbances of function, and anom- 
alies, that I was looking for function and 
not for pathology of the wall, and that I 
much prefer to use the downward progress 
of the column of barium as a means to this 
end. The slides were used purely to show 
evidence of organic disease and that is the 
reason that they are shown with the use of 
a barium enema. It is a common observa- 
tion that when the purpose is to show de- 
fects of the gut, it is better to use a barium 
enema than to observe the downward prog- 
ress in the barium meal given by mouth. 

I use the combined methods of observation 
in studying the colon, but, clinically, the im- 
portant fact is that, other than as a study 
of organic disturbances of the bowel per se, 
the barium enema has not given reliable 
data. The term “colitis” is so misused — 
and there are no roentgenologic data to sup- 
port it as a rule — ^that we cannot depend 
upon the roentgenologic evidence in making 
a diagnosis of the symptom-complex called 
“colitis.” However, clinical diagnosis has 
far outdistanced our knowledge of colon 


physiology, and until it reaches the same 
level we will not know much more about the 
diseases of the colon. 

Redundancies do exist, but what part do 
they play in the symptom-complex of the 
patient.? It is purely a matter of conjecture 
on the part of the physician who tries to 
emphasize the importance of redundancy in 
producing the symptom-complex in that pa- 
tient. 

I do not believe that any one should ac- 
cept the roentgenologic evidence as 100 per 
cent correct, but I would much rather trust 
to roentgenologic findings in or about the 
cecum in studying appendiceal disease than 
to rely merely on palpating the abdomen. 
How often have we thought that we pal- 
pated a high-lying appendix, while by roent- 
genologic evidence it is shown to be low 
down in the pelvis! The only accurate 
knowledge that we have to-day that pa- 
thology exists in or about the cecum is from 
roentgenologic evidence. We believe that 
the patient may have trouble there clinically, 
but the actual knowledge comes through the 
roentgenologist. That is why 24-, 48-, 72,- 
and even 96-hour observations of the ceciim 
and bowel are of distinct clinical impor- 
tance. Whether chronic appendicitis exists 
as such, as many clinicians believe, is not a 
matter for us to debate this afternoon. 
However, chronic appendicitis does exist in 
many cases, and, with combined clinical and 
roentgenologic evidence, it may be justifiable 
to advise the removal of the appendix. 
However, A'-ery often the evidence gained in 
the fluoroscopic room is more important 
than the clinical evidence. On this basis it 
may be justifiable to remove a diseased 
appendix even though the clinical evidence 
is lacking. 
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By R. V. rO’lTl'K, M.D., Marshfield Clinic, Mahsiu ii i », Wisconsin 


T he Icrni “phvlobczoai ” is derived 
from the Greek word 9 utov, nicanins 
plant, and the Persian word “hezoar,” 
having reference to the concretion found 
in the stomach and intestines of animals. 
Tliercforc, the food-ball which is occasion- 
ally found in the human stomach is called 
a “phytobezoar.” 

The phytobezoar consists of the skin, 
seeds, and fibers of fruit or vegetable mat- 


of hair is called a “trichobezoar,” and one 
made lip of hair and food is called a “tri- 
chophytobezoar.” 

The trichobezoar, or hair-ball, is quite 
common, a large number being reported. 
The phytobezoar, or food-ball, is not com- 
mon, only five cases being recorded up to 
1923. In 1923 W. E. Hart, of Decatur, Il- 
linois, reviewed the five cases and to them 
he added eight, with their case histories. 



Fig 1. Negative shadow m lower part of stomach where mass displaces 
the barium meal 


ter, such as persimmons, prunes, salsify, and 
celery. The hair-ball frequently found in 
the stomach is also a bezoar, and may be 
either of two varieties — one made up solely 


iRcad before the Radiological Societj of North America 
at the Fifteenth Annual Meeting, at Toronto, Ont , Canada. 
Dec 2-6, 1929. 


Since his report five others have been re- 
corded, not including the one I am report- 
ing at this time. 

The mode of formation is not definitely 
known, but it has been suggested by Porter 
and McKinney that in cases due to the eat- 
ing of persimmons the high percentage of 
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gums and pectin was responsible. The or gall-bladder disease. Usually there is not 
persimmon contains 14.1 per cent gum and much loss of weight, in spite of the fact that 
7 per cent pectin. the condition may have existed for weeks, 

The trichobezoar and trichophytobezoar months, or even years, 
are evidently formed gradually by more ma- In the diagnosis, a carefull}' taken history 



Fig. 2. Negative shadow just below the gas bubble, the mass having 
floated to this position. 


terial being added from time to time. The 
phytobezoar, however, seems to be formed 
at one meal and remains in the stomach 
without becoming any larger. 

The symptoms are those of a severe gas- 
tro-enteritis occurring soon after eating or 
a few hours later, though in some cases not 
occurring until a day or two later. After 
the acute symptoms have subsided the pa- 
tient may feel fairly comfortable, but rare- 
ly returns completely to normal: there may 
be some pain in the epigastric region or re- 
ferred to the groin or kidney region, a sense 
of fullness or distress in the epigastrium, 
and other symptoms simulating gastric ulcer 


is important. On examination, there may 
be detected in the epigastric region a freely 
movable tumor which is not tender on pres- 
sure and which may change its location upon 
changes of the position of the patient. The 
blood, urine, and gastric analyses are not 
affected in uncomplicated cases. 

When a barium meal is given with the 
patient erect, a negative shadow or appar- 
ent filling defect will be noted in the most 
dependent portion of the stomach, and when 
a sufficient quantity of the meal has been 
taken the filling defect will change position 
by floating to the top of the fluid and rest- 
ing just under the gas bubble. By placing 
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the patient on the table with the hips ele- 
vated the mass can he floated toward the 
pylorus. 

Mistaken diajfnoses have been common. 
A phytobezoar has been diaprnosed as float- 
ing kidney, carcinoma, gastric ulcer, tumor 
of the stomach, hair-hall, movable spleen, 
polyp, and adenoma. In one case reported 
by Hart, three series of X-ray examinations 
did not reveal the ])hytohcznar and the sur- 
geon did not find it while doing a gastro- 
enterostomy on the patient. Later this pa- 
tient developed an obstruction of the small 
intestine caused by the phytobezoar passing 
through the opening made by the gastro- 
enterostomy and becoming lodged a short 
distance beyond it. 

Gastric ulcer was found in two of Hart’s 
cases and in our own case, the ulcer in each 
apparently having existed before the phyto- 
bezoar was formed. These food-halls may 
be multiple, as is shown in another of ITart’s 
cases, in which a phytobezoar was found in 
the stomach and another — a smaller one — 
near the ileocecal valve, causing obstruction 
of the small intestine. 

The treatment is essentially surgical, al- 
tliough other methods have been tried. 

In the case of Mills and Simpson, re- 
ported by Hart, hydrochloric acid was 
given on account of achylia gastrica, and, a 
few days later, hard, dark masses were 
passed in the stools. In the case reported 
by Outten, manipulation and breaking down 
of the mass was accomplished. The giving 
of hydrochloric acid probably will not be 
successful in the majority of cases, because 
most of them have a high or normal acidity, 
and, on account of the frequency of gastric 
ulcer with phytobezoar and also the liability 
of intestinal obstruction being caused by 
these masses, I think the method of break- 
ing them down by manipulation is contra- 
indicated. 

The surgical procedure consists in inci- 
sion and removal in uncomplicated cases; 


in tho.se sliowing gastric ulcer the ulcer is 
excised and the phytobezoar removed 
through this opening. The surgeon must 
hear in mind that with the patient on the 
operating table the mass is liable to be 
found in the cardiac end of the stomach, 
and also that multiple masses may be 
present. 

CASE KEPORT 

Case 1. Mr. A. N., aged 57, laborer, pa- 
tient of Dr. W. F. Cowan, Stevens Point, 
Wisconsin, and Dr. K. W. Doege, Marsh- 
field, Wisconsin, was referred for roent- 
genologic examination, with a history of 
l!a\'ing had, for three weeks, se\"ere inter- 
mittent cramp-like pains in the epigastric re- 



Fig. 3. Ulcer partly excised, its crater showing 
at the bottom of the picture. The phytobezoar is 
seen in the stomach. 
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gion and a constant feeling of fulness and 
distress, with belching of sour liquid but 
no vomiting. He had a poor appetite and 
had lost some weight. Chemical analysis 
showed free hydrochloric acid 47, total 
acidity 64. 

Roentgenologic examination with the 



Fig. 4. Phytobezoar (about size of a lem- 
on) after its removal. 


wCreen and a barium meal on Februar}’- 7, 
1929, revealed a large filling defect in the 
antrum. As more barium meal was given 
tlie apparent filling defect was seen to move 
toward the upper part of the stomach, re- 
maining just below the gas bubble. The 
patient was then placed on the table with 
the feet elevated and the head lowered, and 
in tl^is way we were able to float the mass 
back to tlie p^floric end of the stomach. A 
large ulcer was also found on the lesser 
curvature. We could not obtain a definite 
history of tlie time of onset or the article of 
food which was responsible for the ph)’to- 
bezoar. 

A roentgenologic diagnosis of large gas- 
tric ulcer and phytobezoar was made and on 
February 11th the patient was operated 
upon by Dr. K. W. Doege, the ulcer e.xcised, 
and the phytobezoar removed through the 


opening made by the excision of the ulcer.^ 
The mass was nearly round, black in color; 
weight 61.5 grams; circumference 18 centi- 
meters. The crater of the ulcer was 
centimeters in diameter. The patient’s re- 
cover}' was uneventful. 


CASES REPORTED SINCE 1923 


Case 2. Clinic of Dr. Joseph W. Lari- 
more, Barnes Hospital, Washington Univer- 
sity Medical School, St. Louis, Mo. Female, 
aged 46, widowed. Chronic indigestion for 
eight months. Symptoms were like those of 
gallstone colic, but the gall bladder had been 
removed. Diagnosed by X-ray as benign 
adenoma. Operation: removal of phyto- 
bezoar, 5 by 3 centimeters. 

Case 3. Clinic of Dr. Joseph W. Lari- 
more. Male, aged 20, single, miner. Dis- 
tress for twelve months, coming on after 
eating persimmons while on hunting expedi- 
tion. X-ray revealed movable tumor size of 
lemon. Symptoms were like those in duo- 
denal ulcer. 

Case 4. Patient of Dr. D. L. Garrett, 
Tulsa, Okla., male, aged 42, fishing-rod 
maker. Had eaten freely of persimmons 
eight months previously. Operation on 
June 17, 1927. Ph}i;obezoar, 9.5 by 4.2 
centimeters, weight 68 grams. 

Case 5. Patient of Dr. William B. Por- 
ter and Dr. J. T. McKinney, of Roanoke, 
Va., male, aged 35. Admitted on December 
18, 1925. Gastric symptoms for thirteen 
months. Said that while hunting he had 
eaten freely of persimmons. He became 
sick and nauseated a few hours later, vom- 
ited, but did not vomit any of the persim- 
mons. X-ray examination showed negative 
shadow in stomach. Ph}'tobezoar diag- 
nosed. Operation on December 24, 1925. 
Phy'tobezoar, weight 59 grams. 


2About 120 feet of 16 inm. movin;? picture film 
when this paper was read. The film was made up pi t e 
X-ray films, showing the ulcer and movable macs , 

stomach, the important steps in the operation — the , 

laid open, the excision of the ulcer, and the 
the phytobezoar, as well as the specimens after their rem 







Case 6. Patient of Dr. W. O. Upson, 
Battle Creek Sanatorium, Battle Creek, 
Mich., Mr. W., aped 42, farmer. Gastric 
distress for four or five years; attacks re- 
cently increased in frcciucncy and severity. 
Roentgenologic diagnosis was a free tumor 
in the stomach. Operated on by Dr. J- T. 
Case. Ber.oar (two inches in greatest 
lengtli) removed. This patient was an in- 
veterate tohacco-chewer. The specimen was 
examined hy Dr. Francis Carter Wood, who 
claims to have found a ])ersimmon seed in 
the center. 
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DISCUSSION 

Dr. H. B. Podlasky (Milwaukee, 
Wise.): I want to show some slides of a 
phytobezoar case, a persimmon-seed tumor, 
adding another to those reported in the 
literature. In the Spring of 1929, Dr. Pot- 
ter presented his case of persimmon-seed 
tumor, the same one he showed us to-day. 
I wish to acknowledge my debt to him for 


liaving been able in my own work to recog- 
nize a case of this type. 

The patient I examined was referred to 
me hy Dr. A. J. Patek, of Milwaukee, in 
the Fall of 1929. Arriving in the office at 
a period in wliicii I usually make my 
fluoroscopic examinations, I was asked by 
my assistant to view some films which had 
been made of the stomach in this case at 
the morning examination. 

It is ratlier strange how the mind is im- 
pressed or tricked into remembering some 
one or two factors which are helpful in 
directing one along the right path to a diag- 
nosis. Dr. Potter’s and Dr. Hart’s descrip- 
tion.s of tlie shifting character of the stom- 
ach defect caused by this tumor had im- 
pressed themselves upon me as probably the 
most significant finding by which one first 
becomes aware of the possible presence of 
such a condition as here reported. 

Dr. Hart and Dr. Potter state that the 
tumor mass can be made to shift or float 
about in the stomach while making the 
fluoroscopic examination. Having first ob- 
served the shifting character of the stomach 
defect in the films on my case, I made spe- 
cial preparation for the screen examination 
by taking a longer period than usual to pre- 
pare my eyes for visualization of the screen 
image. I confess I am not as keen as most 
in screen examinations. In spite of the 
preparation just referred to, I failed in rec- 
ognizing the defect with the same ease on 
the screen as I had done when I briefly 
viewed the films. This may be a point to 
bear in mind and may account for the rather 
infrequent reports of this type of case from 
tlie southern part of this country where per- 
simmons are frequently eaten. 

Dr. W. E. Hart, of Decatur, Illinois, re- 
ported eight cases of this type in 1923, his 
article appearing in the Journal of the Amer- 
ican Medical Association (Dec. I, 1923, 
LXXXI, 1870). He states that the tumor 
mass is usually found in the antral area at 
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the beginning of the examination, but can 
later be made to shift or float. slides 
will show the antral defect changing, how- 
ever, in size and shape. [Four slides were 
shown.] 

My patient left Milwaukee and was re- 
examined and operated upon at the Mayo 
Clinic. I haA’'e a letter from Dr. Kirklin 
with me stating that the mass removed was 
a persimmon tumor. This case, then, is the 
twentieth of this type to be reported. About 
four years ago the patient complained of 
symptoms referable to the gastro-intestinal 
tract; two years ago he Avas operated upon 
and gallstones Avere removed from the gall 
bladder. 

In reference to differential diagnosis, it 
is important to obtain a history of persim- 
mon ingestion. Roentgenologically, the de- 
fect in the stomach differs from that pro- 
duced b}'’ cancer. In phytobezoar, the de- 
fect does not remain constant as to size, 
shape, and position, as in cancer. My patient 
Avas 42 years of age, a Avell nourished male 
of athletic proportions. There Avas no loss 
of Aveight, as you Avould expect to find in 
cancer, nor Avas there any tenderness to pres- 
sure OA'er the stomach. Even in tumors of 
the stomach such as fibroma, angioma, and 
papilloma, the filling defects produced are 
much more constant than those produced by 
phytobezoar. 

Dr. J. D. Camp (Rochester, Minn.): I 
Avas fortunate enough to screen the patient 
AA'hom Dr. Podlask}’’ has discussed, AAFen he 
came to the Clinic. The screen findings 
corresponded exactly Avith the defects Avhich 
Dr. Podlasky has shoAAm in the slides. 
Something Avas said about a question of 
there being tAvo tumors. I think that can 
be explained by the fact that the surgeon 
broke the tumor in deliA'crins' it from the 


stomach. Of course, the single mass readily 
accounts for the defect Avhich Dr. Podlaslq' 
has shoAvn. 

Dr. Potter (closing): Dr. LeWald has 
discussed the subject of hair-balls, a great 
number of Avhich haA^e been found. He 
cited the case of a A^ery brilliant AA’^oman in 
England Avho had several operations for 
the remoA^able of recurrent hair-ball, occur- 
ring about one year apart. We have a very 
large hair-ball, about the size of the one 
shoAAm by Dr. LeWald at one of the former 
meetings. This Avas remoA^ed from a AA'om- 
an’s stomach about tAventy-seven years ago, 
before the use of the X-ray in Marshfield. 

Many laborator}?^ rats and mice have hair- 
balls. Some are single but many are multi- 
ple, accounted for by the fact that the hair 
AAdiich the animals shed becomes mixed Avith 
the food on the floor of their cages and thus 
finds its AA'ay to the stomach. 

An important point Avhich I Avish to 
emphasize, and Avhich I belicA^e AAdll help to 
differentiate betAA'^een hair-ball and food- 
ball, is that the food-ball Avill float, but the 
hair-ball aauII not. 

The films shoAvn by Dr. Podlasky reveal 
multiple negative shadoAVS, indicating that 
the mass had been broken up before his 
examination. It is in such a case that in- 
testinal obstruction may occur, caused by 
one of these small masses becoming lodged 
at some point in the small intestine. 

I neglected to state that in our case the 
surgeon referring the patient for X-ray e.x- 
amination said that he thought he could 
palpate a mass in the epigastrium, but that 
it Avas only for an instant. When opening 
the stomach, the surgeon should thoroughly 
iiiA’^estigate the upper portion. One AA^riter 
has suggested that the stomach should be 
opened AAude enough to admit the hand. 



X-RAY 'ri-IERAP\' IN THE TRF-AI’MENT OF ACUTE 
GONORl^H EAL AinT-lRITLS’ 

By IRA I. KAPLAN, B.S., M.ID., Atlciuliiig Riuliation Therapist, 
Bellevue and Beth Israel ]Iosj)itals, Nitsv Yohk Cnv 

From the Urological Service, Dr. A. R. Stevens, Director, and the Radiation 
Service, Bellevue Hospital, New York City 


I N a large general hospital such as Belle- 
vue, the Racliatioti Therapy Department 
i.s often called upon to assist in the 
treatment of lesions usually cared for other- 
wise. Among the very large number of 
gonorrheal patients admitted to the urologi- 
cal service at Bellevue, there are mariy suf- 
fering from extra-genital lesions. Quite 
frequently this takes the form of arthritis 
of one or more joints. Chetwood (1) states 
that gonorrheal rheumatism is the most im- 
portant complication. Often it is for the 
relief of this symptom that the patient 
enters the hospital, and it is because the 
usual methods of treatment have failed in 
relieving these patients that the radiation 
therapist is called upon for aid. 

Radiation therapy has been used with 
beneficial results in inflammatory lesions, 
and has proved ver}' eflicacious for tubercu- 
lous joint conditions. At the recent Inter- 
national Congress of Radiology, in Stock- 
holm, good results were reported in the 
treatment of arthritic joint conditions l)y 
radiation. Although text-books on urology 
such as Young’s, Lowsley’s, or Chetwood’s 
make no mention of radiation therapy for 
the treatment of gonorrheal arthritis, Wet- 
terer (2), in 1921, reported treating such 
a case by X-rays with good results, and 
Guhrauer (3), in 1927, reported 23 such 
cases treated by him with good results. 
Grauer (4) reported good results in six 
cases of arthritis treated with roentgen rays. 
Sordello (6) has reported excellent results 
in six cases treated by mild doses of X-rays. 

before the Radiological Society of North America 
at the Fourteenth Annual Meeting, at Chicago, December 
3 - 7 , 1928. 


He has stated, too, that treatment of one 
of the affected joints caused a recession of 
the symptoms in other joints. Good re- 
sults were likewise reported with this ther- 
apy by Schulte (5) in April, 1927. 

The patients referred to us were those 
with acutely swollen and excruciatingly 
painful joints. The result of treatment with 
radiation could be readily noted, the seda- 
tiA’c effect usually occurring within twenty- 
four hours. In cases in which relief was 
obtained, the results were gratifying and 
fully justified the further use of this foi'm 
of therapy. 

Whatever may be the explanation of the 
action of radiation on normal and pathologi- 
cal tissues (and numerous suggestions have 
been offered), its action on inflammatory 
tissues requires a different explanation. 
Hyperemia and lymphocytosis do not suf- 
ficiently account for the reaction. Since the 
condition is not one which lends itself to 
autopsy or detailed microscopic examina- 
tion, we must rely mainly on clinical obser- 
vations. 

We find that therapeutic X-radiation in 
the usual dosage does not destroy nor- 
mal tissue, and, while a large dose of 
radiation will clinically increase the in- 
flammatorj'- process, a properly administered 
dose apparentl)'- retards further inflamma- 
toiy growth and brings the process to a 
more rapid resolution. This we know, that 
direct action of radiation on the bacterial 
agent in the inflammatory area has been 
disproved. 

Colwell and Russ (7) have shown that 
the common pathological forms appear to 
be highly resistant to X-rays, and they 
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quote Murphy and Ellis to the effect that 25 per cent of the skin erythema dose was 
the resistance to bacterial infection by the given to each area, but in cases in which 
body is increased by X-rays. This result multiple lesions were treated at one session 
they attribute to the action of the rays upon a 20 per cent dose of the skin erythema on 
the lymphocyte-forming tissues. Gonococci each area was administered. While most 
evidently are insensitive to radiation in nor- cases reacted well on the first treatment 


mal therapeutic doses, but the reaction on 
the tissues affected may be the production 
of some sort of bactericidal action or con- 
trabacterial action, causing a cessation of 
the inflammatory process. Such action may 
result from the reaction of the lympho- 
cytic tissue of the synovial membrane to the 
X-rays. Pordes (8) believes that X-ra)'^s 
have a selective action on white cells. 
However the action or reaction to radiation 
may be explained, clinically there is a re- 
markable subsidence of the acute symptoms 
and relief is rapid and permanent. The 
radiation, as given, does not cause fibrosis 
or any material change in the joint. 

During the past year we have treated 68 
cases (62 males and 6 females) ; of these, 
26 complained of single joint involvement, 
and 42 of involvement of more than one 
joint. There were 65 white and 3 Negro 
patients. Of these cases, 52 had received 
treatment before being submitted to radia- 
tion. The joint most frequently involved 
in the series of cases treated by us was the 
knee. Of these cases, in 37 the knee alone 
was involved, and in 4 cases the elbow alone. 
The oldest patient was 53 years of age and 
the youngest was 17. In cases in which 
multiple lesions were present, three areas 
were treated at one session. In 17 cases, 
but one treatment was given to relieve the 
condition. 

The technic used was high voltage X-rays, 
with filtration of 0.5 millimeter copper and 
1 millimeter aluminum. The target distance 
w'as usually 30 centimeters, and the size of 
the field treated 9 X 12. Most frequently 


several received two or more subsequent 
treatments before complete relief was ob- 
tained. The knee and elbow involvements 
reacted more quickly than did the lesions of 
the smaller joints. 

While X-rays used therapeutically are not 
being suggested here as a panacea in joint 
diseases, in acute and refractive gonorrheal 
arthritis they have, with us, proved quite 
efficacious in relieving the acute symptoms 
of the lesion, and not infrequently in bring- 
ing about permanent relief. The results 
occur early. Radiation therapy may be used 
either alone or in conjunction with the usual 
methods of treatment. There are no con- 
tra-indications to the use of this form of 
therapy. 
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CASE REPORTS AND NEW DEVICES 


BRAIN ABSCESS Wl-imi 

BACILLUS INFECTION 

CASi: uni’OKT 

By \V. MAXWELL, ^f D., Jackson, Mismssipri 

Patient, a white boy, a.sjed 17 years, was 
struck on the licacl in the rii^ht parietal re- 
gion by the sliarp end of a file. "^I'lie injuty 
inflicted was thought at the time to be a 
very small serdp wound. Five days later 
a paralysis of the left arm and leg was 
noted. At the .same time a mild convulsion 
developed. X-ray films made of the pa- 
tient’s head at this time in the anterior- 
posterior and lateral po.sitions revealed the 
abscess, as shown in Figures 1 and 2. An 
operation done over this portion of the skull 
revealed a large amount of pus and gas. 
which spurted out when the skin flap was 
turned back. In trephining the skull at this 
point a large amount of pus and gas escaped 



Pig. L Lateral view, showing abscess. 



Fig. 2. Anterior-posterior view, five days after 
injury'. 

from the dura. The pus, on being cultured, 
showed prompt growth of the bacillus of 
Welch. The patient died two days later 
w'ithout having regained consciousness. 


A MILLIAMPERE MINUTE DOSE 
TABLE FOR SUPERFICIAL 
THERAPY 

By I S TROSTLER, MD, F.ACR, FAC.P., 
Chicago 

Having been asked five times within the 
last month for a safe dose table for skin and 
superficial roentgen therapy, and thinking 
that others may find such a table useful, I 
herewith offer the one which I have worked 
out and hai'e used for several years. 
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VOLTAGE 



FILTRATIOX ‘ 



S 

■ Kilovolts 

{.Spark gap (blunt 

1 points) 

Unfiltcrcd 

0-3 lUTiX. 

1 

1.0 nun. AI ‘ 2.0 mm. .A1 ' 3.0 mm. .V j 

) 

i peak 


i 68 

1 

3 inches 

40 iT!a./min. 

/ 2 

95 ma/min, ' 

! 78 

1 

, -i inches 

30 rna/min. 

50 ma-Zmin. 

70 ma./tnin. i ; 

90 

■ 5 inches 

26 ma/min 

40 mzyrnin. 

! ' 

54 na./nairL I 

j__ — 

; 100 

6 inches 

2U na min 

30 tna./miri. 

ma-ZniiL 60 sia-/min. j 75 ma./nim. J 
1 , 

1 

; 112 

7 inchc' 

ma min 

■O < / - 

— T 

32 r:a-.''mun. 48 mz./mw . . 60 ma./min . ' 

; 125 

i 

S inchf' 

15 ma ram 

21 ma./min. 

1 

27 ma-Zmia, 35 ma/min. | 45 raa./min i 


The doses are for the average skin, and 
have all been proven safe. For light 
blondes and thin-'kinncd npes. “5 per cent 
(or less) of the d'<'e' given diould be ap- 
plied. 

More luvu one utwifered dose should 
lie: er he applied ro any one skin area. 

J The do?age given will produce one skin 
unit (.epHationi at 40 cm. (^16 inches) 
audde skin distance. 


DKlTiCTS IX -MEMBRAXOrS BOXES. 

! X' tPHTHALMOS. AXD DIABE- 
TES IXSIPIDUS (“CHRIS- 
TIAX'S" SYXDROMEi 

C.V.SE REPORT 

By T. P. ROTHXEM. M D. F.vkco. Xu ^TK DvKOTA 

The loUowing case is reported because of 
the rarity of this condition, and that tlie 
conclusions from pathological reports be 
conM'dcroci with reservation when this s\m- 
droine i» present. 

D. In. a bov aged two years, came under 
our observation. February 20. 1925, He 
cx.mplained of a painful shoulder which had 


been giving liim distress for a week. The 
pain radiated down tlie arm to the end of 
tlie fingers. A swelling had been noticed 
at tile back of the shoulder a few days be- 
fore. The family history gave no evidence 
of tuberculosis or syphilis. The child had 
not had any of tlie usual diseases of child- 
hood. nor was tliere any history of former 
injury. 

Physical examination showed a fai^l' 
weil-nourished child, but somewhat pale- 
Head. neck, and cardio-respiratory region 
negative- Over tlie left scapula there was a 



Fig. I. Stvenil irrcg-j!ar lesions varjing sp 
the larges: one being in the left lemr-ora! repoa. 



C'ASI'. KICi'OkTS AXi) N1':\V DICX'ICES 
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ciiciimH'rihcd ^wollint^, with londerncs*;. 
licat, and lluclnation. 'I'lii,- child refused to 
abduct the arm. 'I'lie abdomen seeme<l 
ratlicr large, with vi''ihle superlicial veins: 
no abnormal palpable findings. 'I'lio lumbar 
region was covered with a papular and 
erythematous rash. The limbs appeared 
normal. 

Laboratory fnidtiu/s: Urine negative: 
hemoglobin 4.5 per cent; red cell count 
4,000,000; white cell count ranging between 
13,350 :md 23,500; polynuclear neutrophiles 
58 per cent ; small lymphocytes 27 per cent, 
and large mononuclear .3 per cent : eosino- 
phile.s 1 per cent; Wn'-'^ermaim te^^t nega- 
tive; Bcncc-Jones protein te^-t negative. 

Radiogr.aphic study of the “ikclcton at va- 
rious times revealed e.xtcnsive defects in the 
skull bones. left scapula, rib.s, lower end of 
humerus, and middle third of .shaft of left 
femur. The scapula and skull showed the 
most extensive and progressive involve- 
ment (Figs. 1, 2. 3). The lung.s appeared 
normal at all times. 

A few days after the first examination, 
an incision was made over the dorsal part 
of the left scapula. This was curetted and a 
specimen of tissue sent to the University of 
North Dakota Public Health Laboratory, 
the report of the pathologist being “tuber- 
culous granulation tissue.” Seven months 
later a biopsy was made, removing tissue 
from one of the fluctuating areas in the 
skull. This specimen was sent to the pa- 
thologist at the University of Minnesota, 
the report stating the tissue to be that of 
giant-cell tumor. 

We decided to report the case to the Reg- 
istrar of the National Committee on Bone 
Sarcoma. The opinions and diagnoses of 
the three pathologists on the Registry are as 
follows: 

CASE NO. 697, o. F. 

(1) “In spite of Dr. B.’s histologic 
opinion, the location of these lesions, their 



Fip. 2. The Iimgs .ippc.Tr normal. The left siapula 
show*' c\tensive involvement 

multiplicity, the cortical involvement in their 
neighborhood, and the gross description, 
make me feel that the lesion is a low grade 
inflammation, probably tuberculosis or syph- 
ilis.” 

(2) “Multiple infectious lesions; would 
suspect syphilis.” 

(3) “Multiple infectious lesion.” 

Seven months after the onset, the child 

developed a marked exophthalmos of the 
right eye. This persisted to a variable de- 
gree throughout the disease, and, in Febru- 
ary, 1926, the exophthalmos became very 
pronounced. The child suffered consider- 
ably from the eczematous condition of the 
lumbar region which had now extended to- 
wards the shoulders, and over the abdomen 
and anterior chest (Fig. 4). 

After a month’s treatment with roentgen 
irradiation, the skin condition disappeared. 
Roentgen irradiation was also given to the 
different areas of bone involvement, and in 
June, 1926, the mother stated that at times 
the exophthalmos would disappear. The 
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Fig. 3. The middle third o£ shaft has a medullary 
porosity, with sclerosis of cortical tissue, 

I 

radiographs at this time also showed etd- 
dence of increased bone density at the 
irregular margins in the skull lesions — 
likel)' an attempt at bone repair. 

The information was later obtained that 
the child drank a large amount of water 
and would often urinate about every hour, 
the mother expressing her belief that the 
large abdomen was due to the excessive 
water-drinking. The boy was fairly active 
most of the time and not confined to bed. 
In March. 1927, he died suddenly without 
any apparent illness, having the previous day 
beei\ playing aliout. Autopsy was not per- 
mitted. 

1 he pathological reports from five pa- 
thologists varied, the predominating opinion 
being that it was a chronic inflammatory 
proce.ss. 1 he presence of giant cells in con- 
siderable numbers was undoubtedly a factor. 



Fig. 4. The eczematous, papular, and pustular 
condition of the back, and the post-operative scar 
over the left scapula. 


In this case we had also an involvement of 
the middle third of the shaft of the left 
femur, and giant-cell tumors have not been 
found in the shafts of long bones. Besides, 
there was considerable cortical bone thick- 
ening. Rowland, in his summary of reported 
cases, also mentions the numerous multi- 
nuclear giant cells present, but states that 
the chief characteristic feature is the pres- 
ence of a large amount of lipoid in the cells. 
He considers this condition as “a general- 
ized xanthomatosis, representing pathologic 
lipoid storage, or lipoid cell hyperplasia of 
the reticulo-endothelial system.” 

The clinical and anatomical findings in 
this case are in every respect so similar to 
those classified under the description of 
Christian’s syndrome that it is deemed justi- 
fiable to place this in the same categor}'. 
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TirK TRACI NC OF FUMS TO RE- 
nuci- THE FIRE HAZARD 

By .\r. A. 1,0EB1-:LL, M.D.. Bcthr?<ln llovpiial, 
ZANTsvii.i.r, Omo 

Wc have been heyie.eed fhirin,t^ tlie {)ast 
year by inspector? snt^j^cstfotis for tlic 
Stonge of X-ray films, rani^inp- from bomb- 
proof vaults twenty feel nndergronn<l ami a 
half-mile distant from the hospital, to con- 


tmes, and others whicli will occur to the 
rocnlgcnolofjisi. 

1 racings of radiographs are made upon 
tiansjiarcnt (onion-skin) paper in the fol- 
lowing manner: An ordinary illuminating 
box is tilled at a convenient angle; film 
overlaid by paper is fastened under a clip. 
With pencil or pen, follow the outline of a 
sullicicnt portion of the subject to identify 
the structure, aircfully outlining fractured 
ends and fragments. The radiologist point- 



Fip. 1. Exatnjilc of film of frnclurc and the tracing made from it. 


Crete vaults on the roof of the institution, 
)'here, in addition to films, ether and other 
mfiammalrle material must be stored. 

The only films which need to be pre- 
sented, except the few for teaching pur- 
poses, are such as may be of medico-legal 
importance; ail otliers mat' be destroyed as 
soon as the radiologist has rendered a writ- 
ten report. 

To reduce the fire hazard in our hospital 
^od private laboratory we have instituted 
De following procedure, which has proven 
^ery satisfactory to our surgical staff and 
acceptable in our local courts. It reduces 
^ c number of films which must be pre- 
served, taking care of fractures, separations, 

mg defects, delineation of the bony striic- 


ing ont the essential outline, any office or 
laboratory assistant, without special train- 
ing, can make a good tracing in a short time. 
Occasionally, with poor negatives, it is nec- 
essary to retouch portions of the outline 
of the radiograph with a soft pencil to make 
tracing easier and more accurate. 

At the hospital, tracings are initialed by 
the assistant, O. K.’d by the roentgenologist, 
and filed with the patients’ hospital records. 
In our private practice a copy is sent to the 
physician or surgeon referring the case. 

To laymen and others unaccustomed to 
reading radiographs, tracings present much 
clearer pictures than negatives. The speed, 
safety, accuracy, simplicity, and economy of 
this method are quite apparent. 
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PROGRESS 

From Galileo and Copernicus to Darwin 
and Helmholtz may seem like a long inter- 
val ; these pioneers in science have left their 
footprints on the sands of time, faintly but 
indelibly. However, in the past score of 
years the sciences have developed so furious- 
ly and extensively as to influence every hu- 
man activity, creating new intellectual fron- 
tiers whose bounds seem limitless and urge 
towards neAV goals and achievements. 

The basic sciences have firmly established 
themselves in medicine, displacing sophis- 
tries with sound reasoning. Instruments of 
precision such as the thermometer, stetho- 
scope, electrocardiograph, microscope, and 
spectroscope are necessary adjuncts. 

^^^^en Roentgen made his wonderful dis- 
covery, another boon to humanity was born. 
Its C3'clonic development was astounding. 
To-day its field of usefulness is not limited 
to medical diagnosis and the treatment of 
disease, but the chemist, the physicist, the 
biologist, and the industrialist have com- 
bined. Another milestone was reached by 
the patient efforts of the Curies, paralleling 
the importance of the X-rays. To harness 
these agents is the task of the present-day 
scientist, thereby making this a happier 
world in which to live. 

Men with a common purpose of high 
ideals and a seii'C of responsibilities united 


themselves and organized the Radiological 
Society of North America. From a strip- 
ling to a fair sized adult in a decade and a 
half is not a bad growth record; however, 
not content with past attainments, but vig- 
orous and restless, it is searching for fur- 
ther expansion and fields of usefulness. 
The allegiance of its members and the vi- 
sion of its officers have created a substantial 
organization — not a nebulous body gradual- 
!}'■ losing momentum, eventually becoming 
impotent, with final disappearance. Radi- 
ology, the official Journal, symbolized the 
Aurility of its members; a consistent expan- 
sion occurred, and it is with justifiable pride 
that we think of the steadfast support of 
the members making this possible. 

The present period of tumultuous re- 
search and unity of purpose was sensed by 
certain analytical minds and it became quite 
evident that some means of co-ordinating 
and disseminating knowledge concerned 
with the investigation and application of ra- 
diant energy^ would become necessary. Up 
to the present no such outlet has existed, no 
means of making known immediately the 
natural steps in experimental progress and 
practical use. 

It was at this point that the Chemical 
Foundation was approached by these anal) t- 
ical minds and the needs explained. After 
thorough investigation and consideration 
Radiology was selected as the means o 
spreading the gospel of radiant enerp- 
Just one year ago the officers of the Radio 
logical Society of North America accepted 
the wonderful opportunity of making R‘^ 
BIOLOGY ei-en more important than hereto- 
fore. Like all vital projects, the founda 
tions, working plans, and details require the 
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utmost llioitjjlil. for. once cniliarkcd upon a 
profjniiii. no rclrcnclnnenl is possible. 

Attention is called to llte jtdy issue, espe- 
cially to its size, its articles, its editorial by 
Dr. Gcorijc L. Clark, and to tbe personnel 
of the Editorial Staff. The latter is inter- 
national in scope and I'epresenls reco.ijnized 
authorities, coveriiii^ all phases of investi^ja- 
tion and application of radiant eneri,'-y. as- 
suring the readers of tbe most advanced and 
reliable data. Especial attention will be 
given in future i.ssues to the cancer problem 
as it relates to radiology. 

How was this development made po.sst- 
blc.^ It is u.sual for scientific bodies In be 
limited financially, and, while this .Society 
was on a sound fin.ancial basis, nevertheless 
expansion was possible only up to a given 
point. The generosity of the Chcmic.al 
Foundation makes it (lossiblc to enlarge any 
issue in accordance with the amount of ma- 
terial on hand, without .additional expen.se 
to the Society. It grants the essayists all 
the cuts necessary without charge. It gives 
each author 100 reprints gratis. It gra- 
ciously creates a fund to remunerate ab- 
stractors whose efforts were heretofore 
wholly voluntary and whose sustained help 
is appreciated by the Editorial Department. 
It assures the Socieh’ that any deficit cre- 
ated by the editing and printing of the offi- 
cial Journal, R.^DIO^,OGy, will be taken care 
of by the Chemical Found.ation, which will 
reimburse the Society at the end of each 
quarterly period, at which time a statement 
"'ill be issued to the Chemical Foundation 
hy the Radiological Society of North 
America. 

What does the Chemical Foundation get ? 
^^0 thing. 

It has nothing to do with the running of 
f e Journal; it cannot control the editorial 
policy; it cannot control the financial policy. 

ii it asks is the printing of acceptable ar- 
ticles relating to radiant energy, whether 
medical, physical, chemical, biophysical, or 


biochemical in nature, also industrial re- 
searches and their application. 

IVhat does the Ciicmical Foundation ex- 
pect in return? For itself — nothing. 

Should the Journal make a profit, the 
Chemical Foundation expressly states that 
thi.s profit shall be expended for research in 
r.'idiology under the direction of the Ra- 
diological Society of North America. 

'fins co-operation and magnanimity are 
fruitful of great good. Will each reader of 
this article help in making Radiology a 
more potent factor in the radiological 
world? Will you contribute your mite, di- 
rectly or indirectly? Will you stimulate the 
intcrc.sts of our fellow-workers — the chem- 
ists, physicists, physiologi.sts, biologists, and 
research workers — to help us? We extend 
to these and all others interested in the al- 
lied .ccicnces .an invitation to enter our fold 
of contributors. There i-^ no line of cleav- 
.agc — animate substances are derived from 
inanimate .sulxstances; the search for life 
.and its phenomena still continues. 


mE AMERICAN JOURNAL 
OF CANCER 

The American Journal of Cancer, which 
will make its first appearance in January, 
1931, will be not merely a continuation of 
the former Journal of Cancer Research but 
will represent a far wider field. It will con- 
tinue to present the original papers on ex- 
perimental work which established the eai- 
lier journal on such a sound scientific basis 
and will add to these, clinical contributions 
representative of the best opinion and prac- 
tice both in America and abroad. Photo- 
graphs, microphotographs, drawings, dia- 
grams, and color plates will supplement the 
articles and add not alone to the beauty of 
the page but to the clarity and elucidation of 
the text. 
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iht Contm'iTit. the clinics and f-chc-o;- oi 
So-alh America. Australia. South A.fr:ca. 
and the medical centers of China. Japan, 
and India. iJore than five hundred jour- 
naf- v. ill fx' revie'.ved for thi= .=er’/ice as v/eH 
as the rc'jforts of various Cancer Commis- 
and societie?. 


.- ’"^itorial comment on the abstracted ma- 
1^ offered a= occasion arises and 
,o=e v/ork i.« rcvievred v/ill l>e given 
/ftiinhy oi rc-plying- to any criticism 
oyifstion: that are raised in connection 
. v/itli their v;orl:. so that the Journal v.dll Ije 
lru!\ rc{)re=cntatiYe of all schools. 

I liniral reports from the Mc-morial Hos- 
pital, hook reviews, editorials, and various 
'■tiler features v/ill he included. 


I he Journal will, of course, remain on the 
lujjhe^t -cicntific basis, and, while its apfieal 
v.ill he V. idc enough to include the general 
firai'tiiioncr a^ well as the most highly spe- 
cialized re'ca-rdi worker, no attempt will be 
made to “popularize” it in the commonly ac- 
cepted seU'e of that term. 

Dr. hranci' Carter Wood, as Editor, has 
a'''ioriatcd uith himscli an editorial staff 
who..e names arc at once a guarantee of the 
high Manding of tiie Journal and of its wide 
scope. The-e include: 



more frequerU; publication as the amount of 
material justifies. IIS' formation will be at- 
tractive and practical. Gear, readable n'pe. 
good paper, v/ell prop-ortioned pages, and 
beautiful illustrations in color and black and 
white wiil make it a model of periodical 
manufacturing. 


C.A^XER 

“Amcrica’ii Jov.rnal of Cancer' 
“Radiology” 

The universal scourge is receiving more 
attention nov,- than ever: great efforts are 
Ixring made to ameliorate or cure this pest 
Researches are being made throughout the 
world ; these investigations are clinical, 
therapeutical, biophysical, biochemical, and 
pathological in nature. 

Do you wish to be abreast of the times? 
If so, a combined subscription to the Amer- 
ica}! Journal of Cancer and R.\diology to 
members of the Society can be had for 
S8.00; by non-members these two journals 
can be obtained for S9.00. Possession ot 
tliese two will assure you of all facts and 
data as soon as they are available. 
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rates T(^ the: annum, miu-tinu 

Because the all-year tn\irist rale l'> (.'ali- 
foniia prevails over all other rates, the 
Transcontinental TassenRcr Association h:is 
declined to make a rate of one and one-half 
fare for the round trip for the T.os Anpeles 
meeting. This nolilication reached me too 
late to he pnhlished in the Noveinher issue. 

1. S. 'riUKSTI.Kl!. M.IO. 


TOENTGKNOLUGICAI. CONFER- 
ENCE: 

D.\I.Tl.MOKK, I-KII. 6 AN’n 7. 19.S1 

The roentgenologists of Raltiinorc issue a 
cordi.al invitation to other roentgenologists 
to attend a conference in their city on Fel>- 
rnary 6 and 7. 1931. 'The Lord Ihaltimorc 
Hotel will be the headquarters of the meet- 
ing, and it is hoped that all those attending 
will stay at this hotel because bus transpor- 
tation will be furnished to and from the dif- 
ferent meeting places. 

It is contemplated having the opening ses- 
sion at the Johns Hopkins Hospital, Frid.ay 
morning at 9 o’clock, and the afternoon .se.s- 
sion at the University of Maryland Hospi- 
tal. Some entertainment will be provided 
for Friday night. Saturday the scientific 
session will be held at the Mercy Flospital. 
The Staff of the Howard A. Kelly Hospital 
Will conduct a conference on roentgen and 
radium therapy. 

It has been a long time since the Balti- 
more roentgenologists haA^e held a confer- 
ence and they hope many will find it pos- 
sible to attend. 

Charles A. Waters, M.D., Chairman, 
1100 North Charles Street, 

Henry J. Walton, M.D., Secretary, 
104 West Madison Street, 

John W. Pierson, Treasurer, 

1107 St. Paul Street. 


UR. J. C. BLOODC '.GOD’S CLINICS AT 
Till*: Lf).S ANGELES MEETING 

Pursuant to Dr. Bloodgood’s “Invitation 
to kadiologdsts,’’ in the September issue of 
IvADioi.ocv fpage 403), two clinics will be 
held by Dr. P.loodgood, to which each phy- 
sician attending the Los Angeles meeting 
may bring a lantern slide of a bone tumor 
case for interpretation. Wide announce- 
ment of these clinic.s has already been made, 
the ])rc.''ent brief notice .serving simply as a 
final reminder. 

llr. Blondgood's clinics arc always large- 
ly attended, and have proved of inestimable 
value to those who, through the medium of 
.slides or films, have availed themselves of 
his advice. 

CORRECTIONS 

Attention is called to a correction in Dr. 
Webster W. Bolden’s discussion of the pa- 
per on Verruca Plantaris by Dr. J. Newdon 
Si.sk in the November issue (p. 565). 

Beginning at the fifteenth line, it should 
read as follows: “We use the following 
technic; Shielding down carefully around 
the lesion with lead, we apply a 6-inch gap, 
3 ma. of current, 2 min. exposure time, at 
.an S-inch distance.” 


Dr. George E. Pfahler wishes to state 
that, referring to his paper in the September 
issue. Figures 11 (page 348) and 13 (page 
350) are transposed, the descriptive legend 
now accompanying Figure 11 rightfully re- 
ferring to Figure 13 and the legend as 
printed with Figure 13 to be read as be- 
longing with Fig ure 11. 

A NEW DEPARTMENT OF 
RADIOLOGY 

The September, 1930, issue of Clinical 
Medicine and Surgery marks the initiation 
of a new Department of Radiology, of 
which the Associate Editors are Henry 
Sclimitz, M.D., F.A.C.S., F.A.C.R., and 
Wilbur H. Gilmore, M.D., both of Chicago 
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hnfh members of the Radiological So- 
! nf North ^\merica. The latter contnl> 

Tivliich he makes tl,c lollosv.ng .vclI-con- 

ciflereci comments: _ 

Tv discussion of the position ot the 
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resume to advise medical men a- to 
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anil a mere film-maker or technician. 


“Probably the .source f»f niO't trouble in 
X-rav interfiretation is the inherent tend- 
epev in all of ns U> see entirely too much. 

■ year" of experience, but this 
' a} ' be kept in mind, or we 


- 

. 

f \shat 

may 

"ometiincs be a 

bU' 

- T 

rue. 

the more years 

>IH‘nd-' 



the 

X-ray shadows. 

leS" lik 

< 

■ 

make thi" mi^-takc. 

>ut the (he 



• k V 

.T) real. 

"When 


t 

•'le 

intricate struc- 

ture o{ tik 

rti 


! 

the many \aria- 

tions whi 


. 5 

t 

al! within nor- 

mal liniii 

III' i 

ti.t 


; '<ii.;;ic changes 

which li, 

• i { '■ 

[.T 


t!\ to ‘•eparatc 

.‘ill tin- -'i 

rl. V. 

'• « i! 1 


due to bf»th 

n'lrm.'i’ tt, 


t 1 r ' 


Ti II- of ttruc- 

turc", 1' tlkn 



th.'it the man 

riuili ■ itig 

tik- 

M r i< ( 


• medically 

tnur, li - 





• 1 ■ . !,* 


been ii, 


t to pre-ent 

iivr» ' H 

■lUitii 

lre.it I 


line tried to 

Cr. , til 1. 

lev pi 

i-int lit 

t 

!< 1 HI who i*: 

(r\ III.,' t . 

'1".' !, 

i!i/c in 

thi ii 

oi 1 -1 f.-e of the 

\-r.,' 

It ii.l 

' iievn 

1- 

' ' !> to gen- 

( r h/i 

till- 

lii'i n-- 

l>.!, ' 

’ i the points 

•/ I’it n 1 1 

t iry 

en r.n-t 

■'! ur. 

V ti c. how can 

ti'D rt<Hi r 

'll! . 


rviiilt r the =crv- 


ice which the attending phy.cician should re- 
ceive and mu't have, if the man who pays 
the bill is to get what is due him?" 

Dr. Schmitz contributes "An Outlook in 
Cancer Therapy,” a brief paper, yet one full 
of concrete statements, among others, the 
following: 

“The^e facts have been recognized by the 
.\merican Society for the Control of Can- 
cer and the .American College of Surgeons. 
'I'lie societies are of the opinion that the 
treatment of cancer must be entrusted to 
tho-e physicians who are equally well 
tniined in the surgical technic of radical 
cancer eradication and in the application of 
radiation, cither by seeds intratumorally, or 
by "tirface and distant radiation. Only thus 
can the cancer patient receive the benefits 
of either method of treatment, alone or in 
combination, according to standardized in- 
dications ba'-ed on the location and extent 
and the hi^^tidogic character of the growth," 

KSSAVISTS OX THE PROGRAiM OF 
THE ANNUAL MEETING 

The following is an alphabetical list of 
the essayists on the program of the Annual 
Meeting, Los Angeles, Dec. 1 to 5, 1930, 

L KnxN'ETn D. A. Allex, M.D., Denver 
“The Po"t-opcrative Behavior of the 
Diaphragm.” 

2. E.mil G. Beck, AI.D., Berkeley, Cali- 
fornia 

“Co-ojieration between Surgeon and 
Radiologist Essentia! to Effective Can- 
cer Therapy.” 

3. D.xvru S. Beiux, M.D., Chicago 
"The Clinical Value of Oral Cholecys- 
tography.” 

4. W'erster \\'. Beldex, Af.D., X'ew 
3'ork City 

“Further Observation of Osteitis Dc- 
fornian.s.” 

5. Edward S. Beaixe. AI.D., Chicago 
“Another Case of N'cedlc with Encrust- 
ed Stone in the Kidney.” 
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6. Tosi'.imi C. Buoonr.ooD, M.D., Balti- 
more 

“Relative I^lcrits of tlie lrre!,nilar Prac- 
titioner, Particularly in ]\elalion to 
Caticer.” 

7. Arthur R. Broom, M.D., and 
W. L. Hurl. M.D., Detroit 
“Intravenous Bvelopraiiliv in the Nor- 
mal.” 

8. WlRRRN.M R. Bkook.siiku, Jr., M.D., 
Fort Smith, Arkansas 

“Linitis Plastica.” 

10. ’ Samukr Brown, M.D., Cincinnati 

Title to he announced later. 

11. TnoM.As A. Burcitam, M.D., Dcs 
Moines. Iowa 

“Industrial Spines.” ‘ 

12. i\IoNTRosF, T. Burrows, M.D., Pasa- 
dena, California 

“Clinical and Experimental Ohserva- 
tions Relative to the Etiolo.cjv of Can- 
cer.” 

13. John D. Camp, M.D., Rochester, Min- 
nesota 

“A Roentgenologic Study of Pyloric 
and Pre-pj’loric Deformities.” 

14. John R. Carty, IM.D.. New York City 
“An X-ray Sign in the Diagnosis of 
Esophageal Orifice Hernia.” 

15. Henry A. Chapin, M.D., Jackson- 
ville, Illinois 

Title to be announced later. 

16. George L. Crark, Ph.D., Urbana, 
Illinois 

Titles of papers to be announced later. 

17. L. G. Crosby, M.D., Denver 
Title to be announced later. 

18. Kenneth S. Davis, M.D., Los An- 
geles 

“Atypical Bone Tumors, with a Pres- 
. entation of Two Cases.” 

19. Jesse W. M. Du Mono, Ph.D., and 
Archer Hoyt, Ph.D., Pasadena, Cali- 
fornia 

“Present Status of the Problem of 

IR. Mark Brown, M.D., of Ogden, Utah, who was to have 
presented a paper, passed away Sept. 12, 1930. 


Measurement of X-ray Intensity and 
Qualit}'.” 

20. John Dunrop, M.D., and 

Carr H. Parker, M.D., Pasadena, 
California 

"The Treatment of Compressed and 
Impacted Fractures of the Bodies of 
the Vcrtcbr.'c.” 

21. Maurice F. Dwyer, M.D., Seattle, 
Washington 

“Gastric Tumors.” 

22. Leo Eroesser, M.D., San Francisco 
“Congenital Cystic Disease of the 
Lung.” 

23. Edwin C. Ernst, M.D., St. Louis 
Title to be announced later. 

24. Frances A. Ford, M.D., Rochester, 
Minnesota 

“Radiation Therapy in Functional 
Ovarian Disorders.” 

25. Leo H. Garrand, M.D., San Francisco 
N. E. Wayson, M.D., Honolulu, Ha- 
waiian Islands, and 

W. Edward Ciiamberrain, M.D., San 
Francisco 

“The Bone and Joint Changes of Lep- 
rosy.” 

26. Roy G. Gires, M.D., Temple, Texas 
“Radiotherapy in Myelogenous Leu- 
kemia.” 

27. Mark A. Glaser, M.D., Los Angeles 
“Campiodol.” 

28. Otto Glasser, Ph.D., and 

U. V. Portmann, M.D., Cleveland 
“Gurwitch’s Mitogenetic Radiation.” 

29. Thomas L. Gray, M.D., St. Thomas, 
Ont, Canada 

“The Value of X-rays in Diagnosis.” 

30. Thomas A. Groover, M.D., 

Arthur C. Christie, M.D., and 

E. A. Merritt, M.D., Washington, 

D. C. 

“The Radiologist as a Consultant.” 

31. Joseph L. Harvey, M.D., Denver 
“The Training of the X-ray Tech- 
nician.” 
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32. Charles H. Heacock, M.D., Mem- 
phis, Tennessee 

“Obstructive Lesions of the Small 
Bowel.” 

33. I. Seth Hirsch, M.D., New York 
City 

Title to be announced later. 

34. Fred Jenner Hodges, M.D., Madison, 
Wisconsin 

“Lipiodol Studies of the Female Pelvic 
Organs.” 

35. C. C. Hopkirk, M.D., Santa Monica, 
California 

“Observations in the Practice of Roent- 
genology in the Japanese Empire.” 

36. Harvey S. Hunsberger, M.D., San 
Francisco 

“Adaptation of Technics to Individual 
Cases: Some Special Views that have 
Proven Valuable.” 

37. Leopold Jaches, M.D., New York 
City 

Title to be announced later. 

38. Minas Joannides, M.D., Chicago 
“The Influence of the Diaphragm on 
Gastric Peristalsis.” 

39. Max ICahn, M.D., Baltimore 
Title to be announced later. 

40. Maurice I. Kaplan, M.D., Chicago 
"Observations in Skull Injuries.” 

41. L. C. Kinney, M.D., San Diego, Cali- 
fornia 

“Bone Changes in Buerger’s Disease 
and Arteriosclerosis.” 

42. Carl E. Koenig, M.D., Seattle, Wash- 
ington 

“Pulmonary Tuberculosis in Children.” 

43. Ernest A. Kraft, M.D., Danville, 
Illinois 

“Atypical Pleural Effusion.” 

44. John D. L.‘\wson, M.D., Woodland, 
California 

Further Observations in the Use of 
High Milliamperage Technic.” 

45. Is.\AC Levin, M.D., New York City 

Proper Co-ordination between Sur- 


gery, Radium, and X-ray Therapy in 
Cancer of the Breast.” 

46. Burton J. Lee, M.D., New York City 
Title to be announced later. 

47. Lester Levyn, M.D., Buffalo, New 
Y"ork 

“Cholecystography in the Late Months 
of Pregnancy.” 

48. James L. McKnight, M.D., Tucson, 
Arizona 

“Tuberculosis of the Bowel, with Spe- 
cial Reference to X-ray Diagnosis.” 

49. H. E. Martin, M.D., and 

Otto H. Pflueger, M.D., San Fran- 
cisco 

“Comparative Radiosensitivity of Epi- 
dermoid Carcinoma within Hypophar- 
ynx.” 

50. James M. Martin, M.D., Dallas, 
Texas 

“Radiation Therapy of Malignant Le- 
sions of the Mouth.” 

51. Leon J. Menville, M.D., New Or- 
leans 

“X-ray Study of the Passage of Va- 
rious Foodstuffs through the Gastro- 
intestinal Tract of Man.” 

52. Leon J. Menville, M.D., New Or- 
leans ^ 

“The Lay Situation in Louisiana.” 

53. Louis A. Milkman, M.D., Scranton, 

Pennsylvania _ 

“Pseudofractures— Multiple, Wiopat - 

ic. Progressive, and Symmetrical. 

54. E. H. Newcomer, M.D. 

N. B. Newcomer, M.D., and 
C. A. Conyers, M.D., Denver 
Title to be announced later. 

55. Frederick W. O’Brien, M.D., Bos o 
“Unrecognized Vertebral Fractur 
versus Kummell’s Disease. 

56. Benjamin H. Orndoff, M.D., 
cago 

“The Pathological Cervix: A 
cerous Lesion.” 
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57. C. C. OwKN, M.D., Snji Bernardino, 
California 

Title to be announced later. 

58. Henuy K. Pancoast, M.D., and 
Eugene P. Pendergrass, M.D., Phila- 
delpbia 

Title to be announced later. 

59. Roy A. Payne, M.D., Portland, Oregon 
“The Present Status of Appendiceal 
Diagnosis." 

60. C. E. PiERSALL, M.D., Reno, Nevada 
“Hypodermoliths.” 

61. Ernst A. Pohle, M.D., Pn.D., 
Gorton Ritchie, M.D., and 

Cecil S. Wright, jNf.D., Madison, 
Wisconsin 

“The Effect of Roentgen Rays on the 
Healing of Wounds.” 

62. Sidney A. Portis. M.D., Chicago 
Title to be announced later. 

63. R. P. Potter, M.D., Marshfield, Wis- 
consin 

Title to be announced later. 

64. D. T. Quigley, M.D., Omaha, Ne- 
braska 

“What shall we Teach the Public in 
Connection with Cancer and how shall 
we Present it?” 

65. D. A. Rhinehart, M.D., Little Rock, 
Arkansas 

“Air and Gas in the Tissues; A Radio- 
logical Study.” 

66. Charles M. Richards, M.D., San 
Jose, California 

Title to be announced later. 

67. Cassie B. Rose, M.D., Chicago 
“X-ray Treatment of Bone Metastasis.” 

68. George S. Sharp, M.D., New York 
City 

“Treatment of Maxillary Antrum 
Growths, with Special Reference to the 
Procedures Both Radiological and 
Surgical Depending upon the Degree 
of Advancement of the Growth.” 

69. William A. Shaw, M.D., Elko, Ne- 
vada 


“Difficulties Confronting the Small 
Town X-ray Man.” 

70. Benjamin H. Sherman, M.D., Holly- 
wood, California 

"Pre- and Post-operative Treatment of 
Scar Tissue.” 

71. A. B. Smith, M.D., San Diego, Cali- 
fornia 

“General Subject of ‘Fed Meal’ or 
Opaque Enema.” 

72. Robert S. Stone, M.D., San Fran- 
cisco 

“X-ray Findings in the Chests of Tu- 
berculin-positive Children." 

73. Henry Snure, M.D., Los Angeles 
“Mediastinal Pleurisy.” 

74. Albert Soiland, M.D., Los Angeles 
“An Adjunct in the Care and Treat- 
ment of Cancer.” 

75. J. V. Sparks, M.D., London, England 
“Pulmonary Asbestosis.” 

76. Harold A. Spilman, M.D., and 

E. T. Edgerly, M.D., Ottumwa, Iowa 
“Pulmonary Tuberculosis.” 

77. Lorenzo L. Stephens, M.D., Seattle, 
Washington 

“Epitheliomata of the Face and Head.” 
(Illustrated by moving picture.) 

78. Laurence R. Taussig, M.D., San 
Francisco 

“A Lantern Slide Demonstration of 
Malignant Growths of the Skin and 
Their Treatment by Radium.” 

79. Henry J. Ullmann, M.D., Santa 
Barbara, California 

Title to be announced later. 

80. Harry M. Weber, M.D., Rochester, 
Minnesota 

“Roentgenologic Manifestations of Tu- 
berculosis in the Alimentary Tract.” 

81. William O. Weiskotten, M.D., San 
Diego, California 

“Roentgen Diagnosis of Obstetrical 
Monsters.” 

82. Sanford Withers, M.D., Denver 
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“Admission of X-ray Plates as Court 
Evidence.” 

83. Fraxcis Carter Wood, M.D., New 
York City 

“Palliative Radiotherapy of Malignant 
Growths.” 

84. George A. Wyeth, M.D., New York 
City 

“The Evolution and Present Status of 
Electrosurgery in the Treatment of 
Cancer.” 

85. Mme. X'. Dobrovolskaia Zavadskaia 
“What is an Elective Action of the 
Penetrating Rays on the Living Cell?” 

Joseph Bloodgood, M.D., Baltimore 
Bone Clinic. 

Leopold Jaches, M.D., New York City 
Clinic. 

Erxst a. Pohle, M.D., Ph.D., Madison, 
Wisconsin 

W. S. Peck, M.D., Ann Arbor, Michigan 
W. Stexstrom, Ph.D., Minneapolis 
JoHx S. Coulter, M.D., Chicago, Illinois 
Symposium on Ph 3 ^sical Therapy 
Douglas Quick, M.D., New York City 
Leader of Cancer Symposium. 

Rollix H. Stevexs, M.D., Detroit, Mich- 
igan 

Leader of Skin Symposium. 


SEVENTH ANNUAL MEETING OF 
the board of CHANCELLORS 
OF THE AMERICAX' COLLEGE OF 
RADIOLOGY, HOTEL STATLER, 
DETROIT, kllCH., JUNE 24, 1930 

excerpts from THE MIXUTES 

Election of Officers. — President-elect 
Stevens called for nomination of officers. 
SecretaiA- Soiland nominated Fellow A. C. 
Christie for President-elect, and upon mo- 
tion duh seconded and passed, the Secre- 
tar)- v;as instructed to cast the unanimous 
vote of the Chancellors for Dr. Christie. 


Chancellor Pfahler placed in nomination 
for Vice-president Fellow Lyell C. Kinney, 
of San Diego. Upon motion seconded and 
passed, the Secretary^ was instructed to cast 
a unanimous ballot for Dr. Kinney. 

Chancellor Pancoast then placed the name 
of Treasurer Orndoff in nomination to suc- 
ceed himself, and he was duly re-elected. 

The same procedure followed tlie nomi- 
nation of Historian Trostler by Chancellor 
Wasson, and the Secretary cast the ballot 
for Historian Trostler. 

The following candidates. Dr. Eugene P. 
Pendergrass, Dr. ty^illiam E. Costolow, Dr. 
Frederick W. O’Brien, Dr. Louis J. Carter, 
and Dr. C. E. Piersall, were created Fellows 
of the College b}'^ the Board of Chancellors. 

President Case announced the selection 
of six distinguished foreign radiologists for 
the degree of Honorary Fellowship. These 
are: James Hey’^man, of Stockholm; Ellis 
G. E. Berven, of Stockholm; Stanley Yel- 
Aulle, of London; Manuel F. Madrazo, of 
Mexico City; J. A. Saralegui, of Buenos 
Aires; Pedro Barcia, of Montevideo. 


BOOK REVIEWS 


Lehrbuch DER StEAHLEX^HERAPIE 
(Text-book on Radiation Tty''^PD- 
Edited bv C. J. Gauss, Wurzburg 
Volume IV, in two parts Fp- - 
with 415 illustrations in the te.xt an 
17 color plates. Published by Urba« 
& Schwarzenberg, Berlm. 

1929. Price, 98 Marks ($23.4,5)^ 


Under the direction of Hans I\Ieyer. ^ 
tor of Strahlentherapie, a te-Yt-book on 
diation therapy is being published in ' e 
umes, the fourth of which, dealing 
gynecological diseases, has appeare r 
Iv. It is intended to acquaint the ge 
practitioner with modern radiation t 
in gymecolog}% to help the 
his work, to familiarize the radioing 
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the proper iiulicalions for radiation in this 
field, and to convince those fjynecoloji^ists 
still showinjj a skeptical attitude toward ra- 
diation of its merits. 

The first three chapters deal with the the- 
oretical fundamentals of gynecological ther- 
apy; they discuss “Biological Principlc.s of 
Gynecological l^adiation I'herapy” (Wal- 
thcr Schmitt. Wiirzhurg) ; “1'hc Physical 
and 'J'echnical Foundations of Roentgen 
Therapy” (Hermann Wintz and Walthcr 
Rump, Erlangen ) ; “The Physical and 
Technical Foundations of Gynecological Ra- 
dium Therapy” (I'h. C. Neeff. Wurzburg). 
Then follow the clinical contrihutions under 
the following headings: “The Roentgen 
Treatment of Uterine Fibroid and Hemor- 
rhagic Metrojiathy” (C. J. Gauss, Wiirz- 
burg) ; “The Treatment of Non-malignant 
Gynecological Diseases by Radio-active Sub- 
stances” (H. Kupferherg, hlainz) ; “The 
Radiation Treatment of Tuberculosis of the 
Female Genital Organs” (Heinrich Eymer, 
Innsbruck) ; “Rare Indications for Gyneco- 
logic Roentgen Treatment” (Emil Vogt, 
Tiibingen) ; “Roentgen Therapy of Malig- 
nant Tumors of the Genital Organs” (Lud- 
wig Seitz, Frankfurt-am-Main) ; “The Ra- 
dium Treatment of Malignant Neoplasms in 
Gynecology” (Ernst Ritter v. Seuffert, 
Miinchen) ; “The Post-operative Roentgen 
Therapy and General Treatment of Gyne- 
cological Carcinoma” (K. Warnekros, Dres- 
den) ; “The Roentgen Treatment of Mara- 
wary Carcinoma” (Hermann Wintz, Er- 
langen) ; “The Roentgen Treatment of Car- 
cinoma of the Breast” (Hans Holfelder, 
Prankfurt-am-Main) ; “Dangers and Inju- 
ries in Gynecological Deep Therapy" (Wil- 
helm Flaskamp, Erlangen) ; “Light Ther- 
apy in Gynecolog 3 '” (Heinrich Guthmann, 
Frankfurt-am-Main) ; “The Role of Dia- 
thermy in Gynecology” (W. Lindemann, 
Halle a.S). 

A scrutiny of the names of the contribu- 
tors leads one to expect a source of valuable 


iti formation in this book and the reader is 
certainly not disai)pointed. The addition of 
the last two chapters on “The Use of Light 
and Diathermy in Gynecology” adds to the 
completeness of the presentation of the sub- 
ject. Most articles are well illustrated and 
accompanied by extensive bibliographies. 
C. J. Gauss (Wiirzburg), one of the pio- 
neers in g)'necological radiation therapy, who 
edited this fourth volume, can well be proud 
of the results of his efforts. 

E. A. P. 


PuosTUJvric Dentistry: An Encyclope- 
dia of Full and Partial Denture Pros- 
thesis. By Ira Goodsell Nichols, 
D.D,.S.. Lieut. Comm. D.C.-V.(S.), 
U.S.AhR., Special Lecturer and In- 
structor in Dental Prosthesis, Dental 
Dept., U. S. Naval Medical School, 
Washington, D. C., with the collabora- 
tion of forty-five authorities. Pages 
6S7, illustrations, 830, color plates, 3. 
Price $12.50. Published by C. V. Mos- 
by Company, St. Louis, U. S. A., 1930. 

Dr. Nichols has given the profession 
something different in his recent volume, 
“Prosthetic Dentistry.” It is truly an ency- 
clopedia covering the subject most thor- 
oughly. Some of the best men in the den- 
tal profession have collaborated with him. 
In addition to dealing with prosthetic den- 
tistry, he has dealt with the surgical phase; 
the injured patient; as well as with the sur- 
gical preparation of dentures. 

The chapter on “A Consideration of Bac- 
terial Growths on Artificial Dentures as the 
Cause of Chronic Denture Palatitis,” by 
W. J. Pryor, is particularly interesting since 
nearly every dentist has had more or less 
trouble with inflammatory conditions caused 
by artificial teetli and has been at a loss to 
account for these unsatisfactory results. 

Dr. Howard H. Jackson’s article, “Intra- 
oral Radiography in Denture Prosthesis,” is 
of extreme importance and will surel^y be 
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well received by its readers. He lays stress 
on knife-edge ridges, and residual areas of 
infection, each of which are many times 
overlooked. This chapter will add material- 
ly to the knowledge of any dentist who is 
interested in denture work. 

Arthur E. Smith has covered block anes- 
thesia in his usual competent manner. The 
photographic work is excellent and the il- 
lustrations in general make the chapter easy 
to read. 

Dr. Menifee R. Howard’s report of “An 
Unusual Case of Alveolotomy” shows what 
can be accomplished from the surgical as- 
pect of a most difficult case. 

Dr. George M. Dorrance has treated his 
subject, “Torus Palatinus,” in a most satis- 
factory way. It deals with the anatomic va- 
riations as well as the technic of a most suc- 
cessful operation. 

V. H. Kazanjian has taken up the subject 
of “Prosthetic Restoration of Deformities 
of Face and Jaw” in a manner which will 
be found unusually interesting and instruc- 
tive to any dentist who deals with this phase 
of oral surgery. 


“The Treatment of Edentulous Jaw Frac- 
tures,” by J. Orton Goodsell, Jr., adds ma- 
terially to the book and as a reference work 
will be of much value to any dentist’s li- 
brary. 

“Cast Gold Full Dentures and Immediate 
Gold Dentures,” by Sidney S.Jaffe; "Stress- 
breaking Partial Denture and Removable 
Bridge Construction,” by L. M. Farnum; 
“The Tube Attachment,” by Henry P. 
Boos ; “Akers’ Technic,” by Polk E. Akers, 
himself; “Gum Blocks for Partial Den- 
tures,” by Walter M. Bartlett, and “Con- 
tinuous Gum Partial Dentures and Remov- 
able Bridges,” by James L. Howard, are all 
valuable chapters, each author dealing with 
his subject in a most intelligent manner. 
There are other contributors whose arti- 
cles are of equal interest. 

Dr. George M. Hollenback’s chapter on 
“The Preparation of Vital Teeth as Bridge 
Abutments and the Construction of Attach- 
ments” is well illustrated and easy to be un- 
derstood. 

All in all, the book is a splendid one, and 
undoubtedly will be well received by the 
profession. 
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EXPERIMENTAL STUDIES 

The Effect on Scrum Calcium of Roent- 
gen Irradiation of the Splenic Area. Enrico 
Benassi. Rivista di Radiologia e Fisica 
Medica, May, 1930, II, 311. 

The author irradiated the sjdeiilc region of 
two groups of five rabbits each wilii strong 
and light doses of X-rays to determine the 
effect on tlic level of calcium in the blood sc- 
ruin. Light doses produced no demonstrable 
effect. Strong doses, on the contrary, pro- 
duced a marked and lasting effect by deidetion 
of the calcium reserve of the body. In Ibis 
the author finds an explanation of the biologic 
effect of X-rays as an alteration in the func- 
tion of the spleen, and, from this, a change in 
the endocrine balance of the body. 

E. T. Leddy, M.D. 


Studies on the Natural Immunity of 
Chickens to Anthrax Following Roentgeni- 
zation. Giovanni Balestra. Rivista di 
Radiologia e Fisica Medica, January, 1930, 
II, 60. 

One group of chickens was given general 
irradiation, with subictiial doses, and inocu- 
lations were made at var 3 ’ing intervals after- 
wards. In the second group, localized areas 
were treated with erythema doses and these 
areas were inoculated. In no case could the 
anthrax bacillus be found in the blood stream 
of tliese chickens. The author concludes that 
X-rays do not alter the immunity of chickens 
to anthrax, 

E. T. Leddy, M.D. 


Protection Afforded by Short Infra-red 
and Red Rays to a Lethal Dose of Staphyl- 
ococcus. Leonard Hill and Albert Eidinow. 
Brit. Med. Jour., March, 1930, No. 3,608, p. 
388. 

- The rays from a “Beam” radiant fuel gas 
fire were used. Rabbits used in the experi- 
ment were about two kilograms in weight, 
shaved on both sides, and exposed in a wire 
cage to the cross-fire of two gas fires. A fan 
was kept running to keep the body tempera- 
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ture from rising more than two or three de- 
grees Fahrenheit. 

The dose of .slapindococcus culture injected 
in each rabbit was 0.6 c.c. ; this dose proved 
lethal to all the non-irradiated control animals 
in (be average time of 1.2 days. Protection 
was afforded by “Beam” gas-fire radiation, but 
dark heat radiation of unshaved rabbits did 
not appear to have any protective power. It 
was concluded that the short infra-red rays 
and red rays had the power — by acting on the 
skin — of increasing resistance to a general 
staphylococcal infection. 

Waelace D. Mackenzie, M.D. 


The X-ray Absorption Spectrum of the 
Chorio-allantoic Membrane of Chick Em- 
bryo and the Emission Spectrum of the 
Ash of the Egg of the Domestic Fowl: A 
Preliminary Communication. William H. 
Love. Med. Jour. Australia, Sept. 21, 1929, 
II, No. 12, p. 395. 

This paper deals with a field of X-ray re- 
search which has been developed following 
upon the observation of Dr. Moppett that cer- 
tain narrowly defined wave length bands, no- 
tably, 0.8 and 0.5 Angstrom unit, exert selec- 
tive damage upon the chorio-allantoic mem- 
brane of the chick. The fact that these two 
wave lengths correspond to the L absorption 
edges of lead and uranium, respectively, gave 
rise to the suggestion that the mechanism of 
this selective effect arose from the presence 
of these metals in the tissue. Chemical evi- 
dence of the presence of these elements having 
already been given, the author now investi- 
gates the X-ray absorption spectrum of the 
chorio-allantoic membrane with a Muller spec- 
trometer. Two absorption lines were found, 
one corresponding to the L, discontinuity of 
ui'anium and another with the L^ discontinuity 
of lead. 

The fact that a line absorption was found 
and not the more usual absorption band and 
edge is highly interesting. This phenomenon 
has been noticed before by Lindh in connec- 
tion with the K absorption of sulphur in 
gypsum, which showed line and not band 
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absorption. The author makes the suggestion 
that when the absorbing element is in a highly- 
dispersed form the absorption phenomena are 
modified. That is to say, the ratio of the num- 
ber of absorbing atoms to the number of 
quanta of X-ray energy which impinge upon 
them influences the absorption process. The 
ordinary laws for the absorption of X-ra 3 fs 
have been developed experimentally upon 
thick slices of materials where there are many 
more absorbing atoms than there are quanta 
to be absorbed. Where the situation is re- 
versed, and there are many more quanta pre- 
sented to the material than there are atoms 
to absorb them, the absorption process may 
undergo modification. An atom occupied in 
absorbing one quantum may not be able 
simultaneous^ to absorb another. 

These suggestions are highly significant in 
connection with the practice of radiotherapy, 
where we may suppose the human body, like 
the chick membrane, to contain heavy atoms 
in such low concentration that different ab- 
sorption phenomena may, manifest themselves. 

The work needs ‘to be confirmed. 

J. G. Stephens, M.D. 


Studies on Roentgen Sensitization. III. — 
The Sensitizing Effect of Thorium Nitrate. 
S. A. Nikitin. Strahlentherapie, 1930, 
XXXVI, 745. 

White mice, rats, and guinea pigs received 
subcutaneous and intracutaneous injections of 
a 10 per cent thorium nitrate solution in 
water. Some animals were also exposed to 
roentgen raj's either before or after injection. 
Technic: 230 K.V., cardboard filter, 0.5 mm. 

1.0 mm. A1 or 0.5 mm. Cu -j- 1.0 mm. Al, 
370 to 640 r. It appeared that the effect of a 
combined application of roentgen rays and 
thorium nitrate was not dependent upon a 
secondarj' electronic emission from thorium 
Roentgen irradiation of injected animals did 
not show any qualitative changes as compared 
witli the effect of the injection alone. The 
toxic action of tlie thorium nitrate was in- 


creased by irradiation because its resorption 
was hindered. 

Ernst A. Pohle, M.D., Ph.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

Symptomatical Importance of Deformed 
Gall-bladder Shadows. Fritz Eisler. Wien. 
Klin. Wchnschr., July 24, 1930, XLIII, 945. 

One may distinguish behveen true and false 
deformities of the gall-bladder shadow, as 
demonstrated by the dye method. True de- 
formities are caused by organic changes in the 
gall-bladder wall or by processes in the sur- 
rounding organs. Kinks in the outline of the 
gall bladder are seen fairly often. It cannot 
be stated definitely whether or not this anom- 
al}'- may lead to symptoms. Congenital mal- 
formation of the gall bladder has been seen 
occasionally, also gall-bladder deformities 
caused by variations in the hepatoduodenal 
ligament. The demonstration of adhesions is 
only rarely possible; an hour-glass gall blad- 
der was found to be caused by adhesions 
in some cases. The pseudodeformities are 
caused by the projection or by displacement 
and pressure from neighboring organs (storn- 
ach, intestines, kidney). The pseudodefoiroi 
ties of the gall bladder appear to be more fre- 
quent than the true organic deformities. 

H. W. Hefke, M.D. 


Simultaneous BiHary Drainage and Chol- 
ecystography for Confirmation of t e 
zer-Lyon Test. Pedro L. Farinas ^d l-e ' 
nando Milanes. Arch, de la Sooeda 
Estudios Clinicos de la Habana, May, 

The authors discuss at length the confi^a 


tion of the Meltzer-L 3 'on test by^ mea 


of 
after 


;holec 3 '^stograph 3 ’-, using biliar 3 ’- i-jj, 

;all-bladder iodization, with the idea o 
ishing the advantages, if any, of .jg, 

3 'stography and biliar 3 ' drainage s 
They base their conclusions 
esults obtained in thirt 3 ’-one cases o 
nd pathological gall bladders, ven 3 
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reduction in size and (lisai)pearancc of the 
gall-bladder shadow when slinudaied. Thej' 
obtained amounts of bile 'iV (Lyon) in pro- 
portion to the reduction in size of the gall- 
bladder shadow. 7'lic opposite was also dem- 
onstrated, i.c., that there was no reduction in 
size of the gall bladder where no bile “R” 
was obtained. 

The authors do not sec ain- advantage in 
making both the Meltzcr-Lyon and Graham 
tests. 

]\I. M.D, 


Cholecystography. C. J. Johannesson. 
Northwest Med., June, 1930, XXIX, 256. 

Cholecystitis is one of the most common 
causes of abdominal .symptoms ; therefore the 
development of gastro-intcstinal studies in 
combination with cholccystograph}’ is impor- 
tant. One should use the technic with which 
he is most familiar and work in close co-oper- 
ation w’ith physician and surgeon. This au- 
thor uses the oral method because of its con- 
venience. Twelve hours after the dye is 
taken, films are made in inspiration and expi- 
ration; then tlic barium meal is given for 
study of stomach and duodenum. Four hours 
later the sixteen-hour films of the gall blad- 
der are made ; then a fatty meal is given and 
films made twm hours later, to study the effect 
of fat on the gall-bladder function. The clas- 
sification suggested b)^ Case is used and rec- 
ommended as a means of correlating the re- 
sults of various workers. 

W, W. Watkins, M.D. 


Gall-bladder Disease: A Consideration 
from a Diagnostic Viewpoint. Virgil E. 
Simpson. Jour. Indiana St. Med. Assn., 
July, 1930, XXIII, 305. 

Cholecystography is now a well recognized 
and universally used method of gall-bladder 
study. In correlating the symptoms with the 
X-ray evidence of disturbed function, one 
niust ask how much disturbance there can be 
that yet produces no symptoms, or whether 
there can be enough disturbance of func- 
tion to produce symptoms without a corre- 


sponding degree of pathology. The author 
agrees with Graham that this latter condition 
can exist. Cholecystography is more than a 
mere functional test of the gall bladder; it is 
the nearest approach to actual knowledge of 
the anatomic condition that is afforded by any 
means aside from visual inspection aftei 
operation. There should be a uniform tech- 
nic, whether oral or intravenous methods are 
used. In the intravenous method, the author’s 
technic is to give the dye at 8 a. m., with- 
holding breakfast, with films at four hours 
and again at six hours ; then a fatty meal with 
films one hour later and as many subsequent 
times as the case demands. In oral adminis- 
tration, following a supper free from fats, 
four grams of dye are given at 8 p. m., with 
films at 9 A. sr. the following morning, with- 
holding breakfast ; then a fatty meal and films 
one hour later and thereafter as warranted. 
Graham’s definite claim that absence of sha- 
dow after intravenous dye is positive proof 
of gall-bladder disease is questioned, Hines 
apparently having proven that in cases of 
achylia the gall bladder may not outline. The 
simultaneous study of liver function and gall 
bladder with dye, as suggested by Cole and 
his associates, has not proven entirely satis- 
factory as yet, though the principle is good. 

W. W. Watkins, M.D. 


Is Cholecystography an Examining Meth- 
od for the General Practitioner? Ferdinand 
Lebermann. Deutsche med. Wchnschr., 
June 27, 1930, LVI, 1087. 

The author discusses in detail the value of 
cholecystography for the physician in general 
practice, and comes to the following conclu- 
sions : During the last five years, cholecystog- 
raphy has been developed into a very valu- 
able diagnostic method. It gives information 
as to the patency of the ducts, the condition 
of the gall-bladder wall and its surroundings, 
and usually permits the exclusion of gall-blad- 
der disease in doubtful cases. The technic is 
simple and not dangerous when using the oral 
method. The intravenous application is un- 
suitable for the general practitioner, and rec- 
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tal or duodenal applications are not essential. 
The oral method can be used by every physi- 
cian in the residence of the patient, and does 
not bother the patient to any extent. The ex- 
pense for the examination must be called 
reasonable. There is no doubt, then, that 
cholecystography belongs to the diagnostic 
methods of the general practitioner. 

Eknst a. Pohle, M.D., Ph.D, 


Diagnosis of Galltract Disease. William 
A. Swalm. Northwest Med., June, 1930, 
XXIX, 247. 

The gall bladder is only a unit in a complex 
system, which must be borne in mind in in- 
terpreting symptoms and laboratory findings. 
In cholecystography two factors must be 
borne in mind: if the gall bladder fills, con- 
centrates, and empties, it is believed to be nor- 
mal, regardless of the method by which dye 
is given. Cholecystographic study cannot dif- 
ferentiate between C 3 '-stic duct obstruction due 
to catarrh and that produced by adhesions, 
stone block, or stricture. The shadow is de- 
pendent upon the weight of the patient, thick- 
ness of the abdominal wall, and a considera- 
tion of the density of other structures in con- 
trast with the gall bladder. 

W. W. Watkins, M.D. 


The Diseased Gall Bladder. B. B. Davis. 
Nebraska St. Med. Jour., June, 1930, XV, 
220 . 

The diagnosis of gall-bladder disease is 
often exceedingly simple and yet sometimes 
it challenges the resources of the most experi- 
enced. The three important steps necessary to 
arrive at a diagnosis and their relative im- 
portance are: (1) a careful historj^ (70 per 
cent) ; (2) a painstaking physical examina- 
tion (20 per cent) ; (3) various laboratorj' 
tests (10 per cent). When all possible infor- 
mation lias been obtained from the history 
and physical examination, and not until then, 
is it time for laborator)' tests. The laboratory 
procedure which seems to have the greatest 
value at present is the Graham-Cole test, the 
chief value of which is not to point out pathol- 
ogy, but to show gall-bladder function. 


This author does not think it important 
whether the dye is given intravenously or oral- 
ly. When it has been correctly applied and 
the results intelligently interpreted, how fully 
can it be relied upon ? He quotes Graham to 
the effect that the positive findings were 
shown at operation to be correct in 97.8 per 
cent of 446 cases. In negative results, of 115 
cases, only 74 per cent were found at opera- 
tion to be free from pathology'. Therefore, 
when the clinical picture of gall-biadder dis- 
ease is confirmed by the dye test one can con- 
fidently' recommend operation; on the other 
hand, if the clinical diagnosis is positive, one 
can proceed with operation even in the face 
of a negative Graham test. 

W. W. Watkins, M.D. 


Physiology and Surgery of the Biliary 
Tract. R. R. Kahle. Ohio St. Med, Jour., 
July, 1930, XXVI, 602. 

Cholecystography has been an invaluable aid 
in the diagnosis of gall-bladder disease. A 
careful history and physical examination, sup- 
plemented by' cholecy'stography, usually suffice 
to make a correct diagnosis. The gall-bladder 
wall has been shown by' the work of Judd 
and Mann to be particularly' vulnerable to both 
chemical and bacteriological invasion. The 
present-day' treatment of cholecy'stitis and 
cholelithiasis, in the presence of well-defined 
sy'mptoms, is essentially surgical. The idea 
treatment to be sought in the future must ^ e 
prophylactic, to prevent infection and bio- 
chemical imbalance of the biliary tract. 

W. W. Watkins, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Intramural Inflammation of the Colon 
Simulating Cancer. Whitfield Crane. Jour. 
Am. Med. Assn., July 26, 1930, XCV, 251. 

In inflammatory tumors of the intestina 
tract the majority are found in the co on. 
While these lesions may apparently be foun ^ 
in any' segment of the large bowel, the ’ 
cal region seems to be the one common y ^ 
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fcctcd. The pathi)lo;;io cliruifres are fairly 
uniform. A clefinilo lhicl<eniii>r of lljc bowel 
wall obtain.';, which forms a distinct tumor in- 
volvinp: most of the coats. These lesions must 
not he confused etiologically with those com- 
nionlv seen arisin^i: on a ha.^is of diverticulitis. 

Local infection is favored over metastatic 
in ctiolopy. Various ohsei vers have classified 
them (lin'crently. From a practical standpoint 
there is an intramural chronic inflammatory 
condition of the bowel wall, the j^noss jiicture 
simulating in every particular cither cancer or 
infectious granuloma. 

One case is reported in which complete 
function was rcstorcfl after a two-stage opera- 
tion. 

CuAKl.KS G. SOTJIKKI.AM), .M.D. 


Acute Intestinal Obstruction — Its Diag- 
nosis by the Flat X-ray Film. Marcus H. 
Rabwin and Ray A. Carter. California and 
Western Med., July, 1930, XXXIII, 483. 

The authors have been impressed by the 
fact that acute intestinal obstruction is one of 
tJie most common emergencies found at the 
Los Angeles County General Hospital, and 
that the prognosis is better in those patients 
having an early diagnosis than in the late 
cases. They use a fiat film in this diagnostic 
work. Tile patient is given a “1-2-3” or milk 
and molasses enema in order to clear the 
bowel of gas below the obstruction, if one ex- 
ists. The e.xposurc is made in the same man- 
ner as a kidney film, and is seen by the roent- 
genologist and the surgeon as soon as it is 
developed. 

The radiographic evidence of obstruction is 
based upon gas-filled, distended intestines, the 
distinction between colonic and small bowel 
obstruction depending upon the identification 
of distended gut as colon or small bowel. 
Normally there may be very little or a great 
deal of gas in the colon and a small amount 
scattered in the small intestines. The thing 
the}^ look for to indicate obstruction, however, 
is distention. Gas under pressure is abnormal. 
While it does not always indicate a mechani- 
cal obstruction, its presence demands an ex- 
planation, and it is in the analysis of these ab- 
normal shadows, considered in connection 


with the clinical picture, that the diagnostic 
value of the method rests. In the early stages 
di.stention is moderate. 

A flifi'erential diagnosis from tlie X-ray 
plate at times presents man}' difficulties. Some 
of these the authors have been able to work 
out after critically reviewing their errors: 
others they arc still unable to solve. In the 
case of oi)st ruction in the large bowel the 
story is usually obvious, the colon assuming 
giant proportions, with the gas column ending 
sharply. 

In a typical case of ileus one sees numerous 
coils of only slightly or moderately distended 
small bowel, associated with gas in the large 
inle.stinc. The abdomen in ileus may be tight- 
ly filled with innumerable gas-filled coils, none 
of whicli exhibits tlie signs of great internal 
jirc.ssurc. In some cases, however, the dilata- 
tion of the small intestine is extreme and the 
colonic gas small in amount. The case is then 
not radiographically distinguishable from me- 
chanical obstruction, 

F. B. Sheldon, M.D. 


The Association of Chronic Ulcerative 
Colitis and Multiple Polyps. J. Arnold 
Bargen and Mandred W. Comfort. Ann. 
Int. Med., August, 1930, IV, 122. 

In 10 per cent of cases of chronic ulcerative 
colitis multiple polypi develop eventually. This 
estimate is based on a study of 693 cases of 

ulcerative colitis. _ 

Inflammatory disease or chronic irritation 
of the mucosa seems to play a significant part 
in the etiology. Microscopic examination of 
the polypi shows all stages of chronic inflam- 
mation, with numerous nests or groups ot 
glands enclosed in a dense inflammatoo' net- 
work and these findings raise the question as 
to whether or not these polypi are prone to 
undergo malignant degeneration. 

The best method of examination is the use 
of the barium enema, supplemented by the 
use of the proctoscope. Polyposis in the pres- 
ence of chronic ulcerative colitis may offer a 
grave prognosis. 

■ Polyposis of the large bowel occurs after 
severe colitis or in longstanding, slowly pro- 
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gressing colitis, in which there is a tendency 
to recurrent severe exacerbations of the dis- 
ease. The polypi contain large amounts of in- 
flammatory tissue. The authors have had an 
opportunity to see their patients in severe 
exacerbations of bacterial chronic ulcerative 
colitis, with formation of polypi later, and 
finally with malignant disease. 


C. H. DeWitt, M.D. 


Multiple Diverticula of Small Intestine. 
John R. Boling. Jour, Am. Med. Assn., July 
26, 1930, XCV, 267. 

In 1925, the literature showed thirty-three 
cases of diverticula of tlie jejunum. Of this 
number, nineteen were multiple ; onty ten 
were found at operation. 

One case is reported in which the roent- 
genograms were unsatisfactory. The terminal 
jejunum and ileum were studded with diver- 
ticula, springing from the mesenteric border 
of the intestine, and ranging in size from that 
of a pea to a walnut. An enterostomy was 
done in the jejunum and recovery was un- 
eventful. A series of roentgenograms two 
months later failed to show the diverticula 
plainly enough for a definite diagnosis. 

Charles G. Sutherland, M.D. 


Physiologic and Chemical Studies Fol- 
lowing Successful Total Gastrectomy for 
Carcinoma. Waltman Walters. Jour. Am. 
Med. Assn., July 12, 1930, XCV, 102. 

Subtotal gastrectomy for carcinoma of the 
stomach has established itself as a procedure 
of relative safety, with excellent results for 
the cure of malignant conditions. When even 
the smallest amount of gastric wall has been 
allow ed to persist, this portion increases in size 
until it becomes almost as large as a normal 
stomach. 

Experimental studies have showm that alka- 
osts an depletion of blood chlorides occurred 
an were proportionate to the loss of these 
const.tucnts in the acid gastric secretion. 
When incomplete intestinal obstruction was 
maintained after total gastrectomy in animals, 
and the excretion of acid and chloride by way 


of the stomach therefore was absent, there 
was little depletion of chlorides in the blood 
or little change in the carbon dioxide com- 
bining power of the blood. 

In the author’s case, the concentration of 
chlorides in the blood was not lowered and the 
carbon dioxide combining power of the blood 
remained practically normal over a period of 
more than four months. There has been some 
disturbance in the acid-base equilibrium, as 
evidenced by the absence of an alkaline tide. 
Studies made of chemical changes in the 
blood, and of the cell count over a period of 
four months do not reveal any appreciable 
change in the number of erythrocytes, in the 
content of the hemoglobin, in the carbon diox- 
ide combining power, or in the concentration 
of blood chlorides or urea. 


Charles G. Sutherland, M.D. 


Congenital Diverticula in the Greater 
Curvature of the Fundus of the Stomach. 
Warde B. Allan. Canadian Med. Assn. 
Jour., July, 1930, XXIII, 43. 

This is a case report of a white female, aged 
43 years, who was admitted to the Montreal 
General Hospital. A diagnosis of coronary 
thrombosis was made, which was confirme a 

autopsy. , 

The special point of interest is, however, t le 
accidental finding at autopsy of a diverticulum 
in the greater curvature of the fundic portion 
of the stomach. The diverticulum was a g o n 
iar pouching 4 cm. in diameter, and situate 
6 cm. from the cardio-esophageal junction, 
appeared to be made up entirely of niucous 
membrane and serosa. There was no 
of old ulcer ; it was evidently congenital, ler ^ 
had been no history of symptoms produce ) 
the diverticulum. 

L. J. Carter, M.D- 


Imperforate Anus: A Method o ^ 
termining the Surgical Approach. 

H. Wangensteen and Carl O. Rice. 


3urg., July, 1930, XCII, 77. 

Atresia of the anal canal or lower po 
)f the rectum occurs approximately o^ce i 
:ver>' 5,000 births. Clinically, casual mspec- 
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tion of the pcrincimi in (he newborn will 
usually (lenionslratc the jn'esence of imper- 
forate anus. The child normally lakc.s his 
fectliufis in the usual manner for twenty-four 
hours before regurgitation commences. There 
is gradual distention of (he abdomen. In some 
instances, internal fistulous communication ex- 
ists with the bladder, urethra, or vagina. 
Early establishment of communication with 
the exterior is necessary in complete alresi.a 
of (he anal canal or rectum. To date, no sat- 
isfactory method has been devised to deter- 
mine whether or not the atresic bowel should 
be approached from below or above. 

A roentgen-ray method is presented by the 
authors which proved of value in (wo cases. 
If the child is held up.side-down in the invert- 
ed position by the lower extremities, the gas 
in the rectum will rise to the top and indicate 
the distance intervening between the rectal 
wall and the skin of (he anal dimple, when a 
flat X-ray film is made. Roentgenograms in- 
cluded appear to be convincing. 

F. Pi. I^lANnicviLLi:, ]\I.D. 


A Proper Gastro-intcstinal Examination. 
N. B. Newcomer, Elizabeth Newcomer, and 
C. A. Conyers, Colorado Med., July, 1930, 
XXVII, 257. 

A proper gastro-intestinal examination must 
determine whether each and every portion of 
the gastro-intestinal tract is or is not diseased ; 
3lso whether pathology^ elsewhere in the body 
IS giving rise to gastro-intestinal symptoms. It 
IS surprising how often it is necessary to make 
a careful examination of the kidneys by means 
of the X-ray in order to eliminate them as pos- 
sible causes of such symptoms. In making 
such a proper examination, it is necessary to 
take a careful history, to make a careful phy- 
sical examination, and to correlate these with 
the X-ray findings. It may be necessary to 
examine the stomach contents, the urine, and 
the blood. The X-ray examination should in- 
clude the teeth, esophagus, stomach, duode- 
num, appendix, colon, and an extremely care- 
ful examination of the gall bladder. We must 
exclude all conditions above and below the 
diaphragm which may simulate gastro-intesti- 


nal disease, such as pneumonia, tuberculosis, 
carcinoma of the mediastinum or lungs, pleu- 
risy, pneumothorax, abscesses in the lower 
lung, aneurysm, myocarditis, angina, arthritis 
or tuberculo.sis of the vertebrje, kidney lesions, 
pregnancy, etc. The diagnosis must explain 
all the symptoms and one must be on the alert 
for other conditions not causing symptoms. 

W. W. Watkins, M.D. 


The Ascaris Lumbricoids of the Gastro- 
intestinal Tract Simulating Appendicitis. 
V. O. Abgarov. Vestnik Rentgenologii i 
Radiologii, 1930, VIII, No. 1, p. 93. 

The author reports three cases in which he 
succeeded in demonstrating the presence of 
Ascaris lumbricoids in the gastro-intestinal 
tract by means of the roentgen rays. In two 
cases the worms were found in the small in- 
testine; in the third case they were found 
both in the intestines and stomach. Roentgen- 
ologically they are recognized as narrow trans- 
parent bands within the lumen of the intes- 
tines amidst the opaque medium. Since they 
arc most frequently found in tlie small bowels, 
it is important to make fluoroscopic observa- 
tions shortly after the administration of a ba- 
rium meal. The use of pressure during the 
fluoroscopic observations or during the taking 
of tlie roentgenograms will reveal the worms 
to greater advantage. The clinical manifes- 
tations of all the cases were strongly sugges- 
tive of appendicitis. 

Samuel Brown, M.D. 


Changes in the Position of the Intestinal 
Tract by Processes Outside of It. H. Pans- 
dorf and E. Kraas. Rdntgenpraxis, July 1, 
1930, II, 594. 

A roentgen examination can give us a diag- 
nosis of location and origin of extra-gastric 
and extra-intestinal processes by their indirect 
action on the gastro-intestinal tract. A very 
thorough roentgenologic examination of the 
entire intestinal tract may be necessary, espe- 
cially considering the “mucosa-diagnosis.” 
Only if the mucous membrane can be shown 
to be entirely intact, should one exclude a 
disease of the stomach and intestines. Dif 
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ferent positions before the fluoroscope are es- 
sential and manual palpation is of great help. 
A large liver may cause a filling defect similar 
to that caused by a gastric carcinoma. A large 
spleen may cause a definite change in position 
of the stomach and intestines. Tumors of the 
pancreas may lead to a picture simulating a 
filling defect in the stomach. Enlarged kid- 
neys lead sometimes to a compression and dis- 
placement of the colon. Retroperitoneal tu- 
mors may show the same behavior and can be 
differentiated only by a pyelogram. An en- 
larged uterus, large ovarian cysts, and other 
pelvic tumors usually push the small intestines 
upwards. 

H. W. Hefke, M.D. 


Lymphoblastoma Involving the Stomach 
— ^Roentgenologically Considered. Howard 
E. Ruggles and Robert S. Stone. Califor- 
nia and Western Med., July, 1930, XXXIII, 
486, 

Lymphoblastoma of the stomach is such a 
rare condition that no one roentgenologist is 
likely to see more than a very limited number 
^ of cases ; therefore it is necessary to pool 
experiences. A review of the reported cases 
and of those here presented shows that a ma- 
jorit}' have been diagnosed as carcinoma. Sur- 
gery has veiy little to offer to either carcinoma 
or lymphoblastoma ; X-ra}' therapy has a great 
deal to offer to the latter. If it were possible 
to differentiate these conditions without an 
exploratory operation, which has a high pri- 
mary mortality in these often emaciated pa- 
tients, it would be of great help. The object 
of this study is to determine if any such dif- 
ferentiation is possible. 

It siioukl he possible with any given lesion 
to study its patliology and from it predict the 
X-ra\ findings. On this basis, lymphosarco- 
mata of tile stomach should show the follow- 
ing changes toentgenologically : The earliest 
lesions, being simply mucosal invasions, should 
not interfeie with form or function, and. 
therefore, not he demonslralile. The more ex- 
tensive mucosal and submucosal invasions 
produce a wall of more rigid appearance, or, 
if large enough, a filling defect. This defect 
will he annular diffuse, rugose, or polvpose. 


according to the type of the process. In these 
respects they may closely resemble carcino- 
mata and polyposis. Junghaven, however, has 
pointed out the important fact that, owing to 
the late invasion of the muscular layers, ther^ 
is a time in the development of lymphosarco- 
mata when there is sufficient infiltration to 
produce filling defects or somewhat rigid 
walls, and yet peristalsis can be seen. This 
seems to be the only diagnostic sign possible 
from a pathological point of view. It does 
not, however, separate the polypoid type- 
from benign polyposis, which differentiation 
must be made clinically. The advanced stages 
of lymphosarcoma when the muscle is in- 
volved closely simulate carcinoma, but the de- 
fects may be of an unusual type. 

Eleven cases of lymphoblastoma of the 
stomach are presented from a roentgenological 
aspect, with the pathological findings neces- 
sary to explain the changes demonstrated by 
the X-ray. It is shown that there is no type of 
lesion or region of involvement characteristic 
of lymphoblastoma, and, therefor ', no charac- 
teristic roentgen findings. Whea, however, 
gastric peristalsis persists with a I.sion of the 
stomach it is most likely to be 13 'mphoblas- 
toma. Gastric polyposis in a patient clinically 
suspected of malignancy should be regarded 
as a lymphoblastic lesion and its response to 
X-ray therapy tried. 

F. B. Sheldon, M.D. 


Advances in the Study of Gastro-intes- 
tinal Disease. Joseph W. Larimore. Jour. 
Tennessee St. Med. Assn., July, 1930, 
XXIII, 233. 

To the roentgen ray and its adaptation to 
the needs of gastro-intestinal examination may 
be credited much of our increased clinical 
know'ledge of the alimentary tract. X-ray 
examination of the gastro-intestinal tract is 
now a matter of daily routine and is in dangei 
of becoming commonplace. Conceptions of 
the anatomy of the alimentary tract have 
changed with the abilit}' to studj' it in the 
living organism. The size, shape, and position 
of the stomach have been found to vary wdth 
the physical status of the individual, and also 
the motility varies directly with the liodily 
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Iiabiliis. TIio addition of ilio Graham dye test 
has been of inestimable value. The roent- 
genologic serial examination should include 
the entire tract by fluoroscopic and fdm ex- 
amination six and Iwentj’-four hours after the 
initial ingestion of the opaque meal, and later 
with an opaque enema. All the findings from 
this examination should be correlated with 
other clinical and laboratory data. 

W. W. Watkins, M.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

The Treatment of Gastric and Duodenal 
Ulcer. Frank H. Lahey. Jour. Am. Med. 
Assn., August 2, 1930, XCV, 313. 

The incidence in the author’s series was 
duodenal ulcer 85 per cent; gastric ulcer 10 
per cent, and gastrojejunal ulcer 5 per cent. 
Hemorrhage had occurred in 18 per cent of 
the duodenal ulcers, in 18 per cent of the gas- 
tric, and in 32 per cent of the gastrojejunal 
ulcers. Obstruction occurred in 7.8 per cent 
of the patients with duodenal ulcers, 18 per 
cent of those with gastric ulcers, and 20 per 
cent of those with combined duodenal and gas- 
tric ulcers. Eleven per cent of the patients 
under treatment for ulcer have been operated 
on and the remainder treated medically. 

There are certain fairly constant features as- 
sociated with peptic ulcers, such as pyloro- 
spasm, hyperperistalsis, and hyperacidity. 
Pylorospasm is probably the causative factor 
in hyperperistalsis, hyperaccumulation of gas- 
tric secretion, and hyperacidity. 

Any method of treatment includes in it 
prominently measures directed against pyloro- 
spasm. In the surgical treatment of peptic 
ulcer to-da}', no measures are considered prac- 
tical which do not attempt to alter or offset 
the effects of pylorospasm. 

That the ulcer is the result of and not the 
cause of whatever physiologic change or 
changes accompany it, is suggested by the fact 
that complete relief from symptoms as well as 
healing of the ulcer frequently occurs without 
removal of the ulcer itself. 

The essayist stresses the need of attention 


to all the painstaking details of any form of 
medical management, the necessity of patients 
accurately persisting with it over a long period 
of time, and the essential requirement that pa- 
tients change their habits of life as to eating, 
smoking, drinking, and resting. Indications 
for surgery' are : failure to obtain relief under 
medical management, perforation, hemorrhage 
in spite of good non-operative management, 
non-relievable pyloric obstruction, and malig- 
nant degeneration or suspicion of it in a gas- 
tric ulcer. 

A large proportion of patients with pyloric 
obstruction occurring with active ulcer symp- 
toms can be relieved of their obstruction by 
non-operative measures. 

Of all gastric lesions coming to the clinic, 
about 50 per cent are frankly malignant and 
not to be confused with ulcer. 

Patients with gastric ulcer are placed in hos- 
pitals on accurate medical management. As 
long as the gastric defect continues to diminish 
in size and symptoms are completely relieved, 
surgery' is not indicated. If the lesion can be 
made to disappear entirely' as shown by roent- 
gen examination, it is obvious that surgery is 
not indicated. Otherwise the lesion is regard- 
ed as an intractable ulcer or an early carci- 
noma, and surgery is indicated. 

A discussion of surgical procedures fol- 
lows. A patient who has had an ulcer, whether 
operated on or not, is always a possible can- 
didate for another ulcer. There is less like- 
lihood of recurrent ulcer and better end-re- 
sults when patients are placed in just as cai'e- 
ful medical management as if they had not 
been operated on, and urged to modify their 
habits of life just as much as they would if 
placed on a non-operative medical manage- 
ment. 

Charles G. Sutherland, AI.D. 


Gastric Achylia : Differential Diagnosis 
with the Aid of Neutral Red. M. H. Strei- 
cher. Jour. Am. Med. Assn., August 2, 1930, 
XCV, 326. 

Gastric achy'lia may be classified as false 
achylia and true achylia. In false achylia the 
psychic phase of gastric secretion is sup- 
pressed, so that no free acid appears for the 


7ZU 


RADIOLOGY 


first hour, but an add curve appears after 
sixty minutes. In true achylia the curve of 
secretion does not rise, and the free acid and 
ferments are absent throughout. 

Achlorhydria means a depression of acid se- 
cretion in the stomach in which free acid is 
absent but a moderate total acidity with fer- 
ment acivity is present. 

According to Rehfuss, in cases of spurious 
achylia gastrica and in cases of gastric carci- 
noma with achlorhydria, histamine acts as an 
effective agent in producing gastric secretion 
containing acid and ferments. The same prop- 
erty of gastric stimulation has been claimed 
for neutral red in the differential diagnosis 
between true and false achjdia. 

The neutral red test may be used as an aid 
in differentiating true and false ach 3 dia gastri- 
ca, not because the dye is employed in this 
test but because a prolonged period is neces- 
sary to perform the test. Neutral red tests 
may be advantageously emp]o 3 ^ed as a test of 
gastric function, just as any fractional method 
ma 3 ’’ be employed over a long period of time 
(more than sixt 3 '' minutes) . Neutral red pos- 
sesses little or no property as a stimulant of 
gastric acidity. 

Charles G. Sutherland, M.D. 

GENITO-URINARY TRACT 
(DIAGNOSIS) 

Intravenous Pyelography. Frank Kidd. 
Lancet, July 19, 1930, CCXIX, No. 5,577, 

p. 128. 

The author reports seventeen cases in which 
uroselectan was used, satisfactor 3 r conclusions 
being obtained in eleven. The results were 
doubtful in three cases, unsatisfactoiy^ in three, 
and in one patient a diagnosis of tumor was 
proven b 3 ^ operation to be an error, when the 
involved kidne 3 ' showed multiple abscesses. 

The author believes that intravenous p 3 ^e- 
lography should be used in difficult cases in 
which C 3 'Stoscop 3 ’ and ureteral catheterization 
are difficult or contra-indicated, c.g., if a ure- 
ter is blocked by stone or stricture,' if severe 
cystitis is present, if urethral stricture pre- 
vents C 3 ’stoscop 3 ', or in cases suspected of hav- 
ing ureteral ^ fistula. Profuse hematuria can 
also be studied to advantage b 3 ' this method. 


Tuberculous involvements are thought to be 
more safely studied by this means than by 
ureteral catheterization. The drug cannot be 
given by mouth as it causes vomiting. No 
iodism results from the injection, because the 
substance is passed through the renal tubules 
and out of the body without giving off any 
ionized iodine. 

In the author's series, one patient vomited 
during the injection, but the condition of the 
others gave no cause for anxiety, and there 
were no unpleasant after-effects. Swick re- 
covered from 90 to 95 per cent of the original 
substance from the urine within eight hours 
after the injection. The drug should not be 
used when both kidneys are known to be 
severely damaged, and the blood urea should 
be determined before the injection in doubtful 
cases. New values of diagnostic criteria must 
be developed to secure a successful evaluation 
of this method. 

The author followed the method of Swick 
and von Lichtenberg, in which roentgeno- 
grams were made of the urinary tract, fifteen, 
forty^-five, and seventy^-five minutes after the 
injection of uroselectan, and at later intervals, 
if necessary. 

If both kidneys are normal, the bladder is 
full of the opaque substance in a few moments 
after the injection. At this time the kidney's 
are also visualized and the pelves faintly' out- 
lined. After half an hour the pelves are fairly 
well visualized. It may' take hours for these 
results in cases in which renal tumor is pres- 
ent or inflammation exists. The pelvic and 
ureteral shadows are at no time as distinctly 
visualized as by ureteral pyelography. 

M. J. Geyman, M.D. 


SoUtary Cyst of the Kidney: Report of 
Five Cases. Herman L. Kretschmer. 

Am. Med. Assn., July 19, 1930, XCV, 17 • 
The extremely' interesting and relatively rare 
condition of solitary' cyst of the kidney 
been the subject of renewed interest during 
the past seven or eight y'ears. In 
author reported one case and reviewe 
cases found in the literature. An unusua ) 
interesting group of papers has appeare o’’ 
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this topic, more or less I’ccently. Some C3’sts 
are congenital, while the majorit}* seem to be- 
long to the class of retention c\'sts following 
obstruction. 

Five cases arc reported, the roentgen and 
cystoscopic examinations being detailed in 
each. 

In a good roentgen film the outline of the 
cyst can be demonstrated in a large number 
of cases. The pyelogram is not typical and is 
not constant. Cysts in the upper pole are not 
easily recognized in plain films; Cysts arising 
from the lower pole are casilj* recognized from 
the roentgenogram. 

CuAKuns G. SuTiiniii-AND, j\r.D. 


Intravenous Urography as a New Help 
for the Urological Diagnosis. Karl Hutter. 
Wien. klin. Wchnschr., July 10, 1930, 
XLIII, 879. 

Eighty cases have been examined bj' means 
of uroselectan without an accident. This 
method is absolutcl}' indicated in children, in 
cases with stricture of the urethra, with supra- 
pubic fistula, and in all cases in which the in- 
troduction of ureteral catheters is impossible 
for mechanical reasons. The excretion of uro- 
selectan also indicates the functional state of 
the kidney’s. This method is valuable not only 
for the urologist, but also for the non-special- 
ist in helping him to decide whether or not 
urological disease is present. 

H. W. Hefke, M.D. 


Intravenous Urography: Better Visuali- 
zation with Compression. Samuel Lubash. 
Am. Jour. Surg., June, 1930, VIII, 1229. 

The author emphasizes three points in this 
paper: (1) Compression before and during 
X-ray exposure; (2) increase in the dose of 
uroselectan; (3) withholding of urination. 

Compression is obtained by the use of the 
Hickey rubber bag, using only a moderate 
amount of compression. This is instituted im- 
mediately after the last injection of urose- 
lectan and is allowed to remain until after the 
first film is taken. It is reapplied ten minutes 
before and during the exposure of the second 


film, and the succeeding films thereafter. The 
author is unable to explain the rationale of 
this jirocedurc, but states that veiy much bet- 
ter films arc oblaincd. Following Swick’s 
lead, he now suggests a 60 gram dose of uro- 
selectan instead of the original 40 gram dose. 
Me also urges the patient to refrain from uri- 
nation, at least until after the second exposure, 
if possible. 

Howard P. Doub, M.D. 


The Action of Pituitrin on the Kidney 
Pelvis Demonstrated by Uroselectan. F. 
Rcimann. Med. Klinik, June, 1930, XXVI, 
960. 

Tlic autlior investigated the influence of pi- 
tuitrin, given subcutaneously or intramuscu- 
larly, on the size and contractility of the kid- 
ney pelvis, as demonstrated by uroselectan. 
In all pyelograms of normal persons a distinct 
lessening in the size of the pelvis was noted, 
and the calices could be demonstrated about 
fifteen to thirty minutes after the administra- 
tion of pituitrin. Studies concerning its influ- 
ence on a pathological renal pelvis are as yet 
not numerous enough to allow one to draw 
conclusions. 

H. W. Hefke, M.D. 


Intravenous Urography. Gonzalo Pedro- 
so, in collaboration with Joaquin Chappo- 
tin, Pedro Sanchez Pessino, and Juan Em- 
bil. Anales de Cirugia, June, 1930, II, 216. 

The term "intravenous urography” is used 
by the authors to designate the intravenous 
administration of uroselectan, while the term 
“retrograde pyelography” is employed to re- 
fer to the classical ureteral injection. The au- 
thors arrive at the following conclusions: (1) 
Intravenous urography is primarily a func- 
tional test; (2) it has decided advantages 
over retrograde pyelography, but it cannot re- 
place the latter in eveiy instance; (3) the 
images obtained by this method are usually 
less opaque and less sharp than those ob- 
tained by retrograde pyelography; (4) retro- 
grade pyelography maintains an unquestion- 
able superiority over intravenous urography 
when renal tumors and certain ureteral lesions 
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menopause. From his experience he concludes 
that an amount of X-radiation giving a sat- 
uration dose of 600 r at tiie deplli of tlic 
ovaries will, in most cases, produce a com- 
plete menopause with little menial and nervous 
disturbance. Each case must be judged and 
accepted on its own merits. 

“Let the old catamenial law' be tempered 
with reason and administered with justice to 
the patient, and ma}' we discuss freel}' and 
openl}' the adding to a w’oman’s bill of rights 
a provision that it is the privilege of any 
w'oman to voluntarilj' enter the climacteric if 
her catamenial status is detrimental to her 
happiness, health, or community usefulness.” 

C. H. DeWitt, M.D. 


Irregular Uterine Bleeding at the Time of 
Menopause. John H. Mullin. Delaware St. 
Med. Jour., June, 1930, II, 95. 

Irregular uterine bleeding at the time of the 
menopause is not normal. Ever}' patient hav- 
ing metrorrhagia or abnormal vaginal dis- 
charge should be examined thoroughly to dis- 
cover the cause; if the symptoms warrant it 
and the patient is not a poor surgical risk, hys- 
terectomy should be done even if malignancy 
is not found by curettement. 

{Note : — This paper does not give sufficient 
consideration to treatment by radiation in non- 
malignant conditions.) 

With regard to the treatment of malignant 
conditions, the choice between radium. X-ray, 
and surgery is not always easy. Each has its 
field in which it is clearly the best treatment, 
but the fields overlap. 

{Note : — ^The paper does not show evidence 
of a very accurate knowledge of the indica- 
tions for radiation treatment in uterine malig- 
nancy.) 

W. W. Watkins, M.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

On the Horizontal Orthoprojection of the 
Heart. T. Klason. Acta Radiologica, 1930, 
XI, No. 59, p. 57. 

To obtain further information regarding the 
cardiac chambers in different projections, the 


author made anatomical studies of frozen sec- 
tions of the thorax, in horizontal and sagittal 
planes. He also examined five cadavers in 
which the heart had been fixed in situ. One 
hundred and fifty normal cases were then 
studied by the author. He describes his meth- 
od of obtaining an orthoprojection of the 
heart in horizontal planes, with the patient in 
an upright position. A series of tables gives 
normal measurements obtained from ortho- 
diagrammatic study, as well as measurements 
in horizontal orthoprojection. He also dis- 
cusses pathological variations in size and shape 
of the heart as determined by horizontal or- 
tlioprojection. 

M. J. Geyman, M.D. 


Calcification of Blood Vessels. Franz 
Melchart. Rontgenpraxis, July 15, 1930, II, 
657. 

Arteriosclerotic calcification of arteries in 
older persons is a common finding in roent- 
genograms of extremities and the pelvis. It is 
rare in younger individuals, and has been de- 
scribed in cases of osteosclerosis, severe osteo- 
myelitis, fragilitas ossium, and lately after the 
administration of Vitamin D. 

A case of a woman thirty-eight years of 
age is described, with very marked calcifica- 
tion of the vessels and smaller arteries. Vita- 
min D, which had been given to the patient, 
may be an etiologic factor in this condition. 

H. W. Hefke, M.D. 


MASTOID 

Acute Mastoiditis. Henry B. Hitz. Wis- 
consin Med. Jour., June, 1930, XXIX, 316. 

Usually middle ear inflammation, with in- 
volvement of the mastoid, comes on rapidly. 
Within twenty-four hours, good X-ray films 
will usually show a diffuse blurring on the af- 
fected side, as against the clearly marked well 
side. The cases with the classical symptoms 
of mastoiditis are the exception rather than 
the rule. Unquestionably many an individual 
has lost his life from meningitis^ or other com- 
plications, while the physician was awaiting 
the development of classical symptoms. Much 
may depend upon the character of the bone 


724 


RADIOLOGY 


structure of the mastoid. [This can be de- 
termined only by X-ray examination. — ^W. W. 
W.] It may have a thick- walled outer table, 
small-celled, with a thin inner wall; or a 
thick-walled, large-celled outer table, with a 
thicker inner table ; or thin-walled throughout, 
with large, eggshell, bubble-like cells widely 
disseminated ; or completel)'- eburnated, with a 
few small cells close to the inner table. 

{Note : — The author does not so state, but 
only by a thorough X-ray examination can the 
surgeon determine what sort of mastoid his 
patient has, and, therefore, what the course of 
infection is likely to be.- — NJ. W. W.) 

W. W. Watkins, M.D. 


Comments on the Prevention and Early 
Diagnosis of Mastoid Disease. Emil R. 
Mayerberg, Delaware St. Med. Jour,, June, 
1930, II, 101. 

Much can be done for cases with an acute 
inflammation of the middle ear, if they are 
seen early, and mastoid disease can frequent- 
ly be prevented by early recognition and pro- 
per treatment. Most of the patients lost may 
be truly said to have died because of the fail- 
ure of classical” signs of redness, tender- 
ness, and swelling over the mastoid, which do 
not appear in the most dangerous cases. The 
author has become increasingly impressed with 
the value of X-ra)^ findings rvhen properly 
interpreted. By this method one can determine 
the anatomic tj^ie of the mastoid, the condi- 
tion of the bone structure, the location of the 
lateral sinus, and whether or not the cells con- 
tain air or some exudate. The whole clinical 
picture must determine the advisability of 
operation, but the X-ray findings have a very 
positive \'alue. 

W. W. Watkins, M.D. 

OFFSPRING, EFFECT ON 

X-rays and Germ Injury. Hans Duncker. 
Strahlentherapie, 1930, XXXVII, 142. 

X-rays and Germ Injury: Its Relation to 
Gynecologic Therapy. Heinrich Martius. 
Strahlentherapie, 1930, XXXVII, 164, 

Duncker discusses the present status of our 
k-nowledge of the genetic changes produced 


experimentally by roentgen rays. The inves- 
tigations of Hertwig, Muller, Patterson, and 
others are fully related. 

Martius reviews the literature on the in- 
juries to the offspring caused by irradiating 
the ovaries of the mother. He cautions 
against unnecessary diagnostic e.xposures of 
the pelvis, particularly during pregnancy, and 
opposes temporary sterilization by roentgen 
rays or radium. 

Ernst A. Pohle, M.D., Ph.D. 


Late Injury to the Offspring .by Indirect 
Radium Irradiation. Fritz Dautwitz, Strah- 
lentherapie, 1930, XXXVI, 686. 

Following a review of the literature con- 
cerning the injur}'^ of the offspring due to irra- 
diation of the mother, the author relates in 
great detail the history of a case which came 
under his observation in March, 1926. This 
woman developed a goiter at the age of tw^n 
ty, which did not respond to iodine medica- 
tion-. In October, 1925, a struma in size larger 
than a man’s fist was removed because it 
occasioned difficulty in breathing. In 
ber, a swelling appeared in the ^ 
kept on growing, until, in March, > 
biopsy led to the diagnosis of angiosarcoma. 
Radium treatment to the neck ^ was t en 
started. The patient was pregnant in ' 

mately the fifth month. The second senes was 
administered in July, 1926, and on 
1926, the patient was delivered of a nor 
girl, 51 cm. in length and weig mg . 
grams. Mother and child were well uiiti 
^ary^ 1927, when a recurrence developed J 
the region of the right neck of the m th 
Radium was given again, followed by P 
relief. In October, the patient reporte 
she had last menstruated in April. Un J 
ary 23, 1928, a normal boy ^ 
ing 3,600 grams, S3 cm. long. T 


could not walk when over one year < 

;he Summer of 1928, spastic paresis ev 
;n the legs and arms, and accor mg , 
report of the family physician, death oc 

From sclerosis of the brain. niother 

Another radium treatment to t e 


De- 


vas necessary because of a recurrence m 
:ember, 1928. Early in 1929, the patien 
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a cj'vSt in the right adnexa removed ; s!ie re- 
covered well and was still free of recurrence 
in April, 1929. The second child developed 
and showed no abnormalities. 

The author then discusses at length, the 
possibilit}' of a radium injuiy to the first-born 
child, although the generative organs of the 
mother had not been irradiated directly. The 
total dose of radium applied over the neck 
and thorax was as follows: March, 1926, to 
April, 1929, seven series, 45,857 mg.-hrs., i.c., 
9,823 mg.-hrs. in March and July, 1926, dur- 
ing the second half of the first pregnancy; 
12,228 mg.-hrs. in March, 1927; 8,216 mg.- 
hrs. during the second pregnancy, and 15,590 
mg.-hrs. after the second delivery. 

Ernst A. Pohle, M.D., Ph.D. 


RADIUM 

Measurement of the Distribution of Gam- 
ma Rays around a Four-gram Mass of 
Radium: Report from the Physics Depart- 
ment, Westminster Hospital. H. T. Flint 
and L. G. Grimmett. Brit. Med. Jour., July 
19, 1930, No. 3,628, p. 98. 

This paper describes the method used in an 
attempt to measure accurately the gamma ra- 
diation field, in air, of the radium “bomb” in 
use at Westminster Hospital, London. The 
measurement is arrived at by combining an 
ionization chamber and gold leaf electroscope 
into one small instrument, thereby dispensing 
with connecting leads. 

A table is printed giving a typical set of 
readings taken along a horizontal line 4 cm. 
below the bomb and intersecting its vertical 
axis. The isometric lines (curves of equal 
times of leak, “isodoses”) per 100, 95, 90, etc., 
arbitrary units, were drawn by linking up the 
points on the various levels for which the 
times of leak were 5 seconds, 5.26 seconds, 
5.55 seconds, etc., these numbers being in- 
versely proportioned to 100, 95, 90, etc. A 
chart is given showing on a reduced scale the 
gamma-ray isometrics taken in a vertical 
diametral plane parallel to the bomb supports. 
It is accurate to within 5 per cent. The chart 
enables skin doses to be read off in arbitrary 
units. 


Of the various units now in use in connec- 
tion with the measurement of dosage in 
gamma-ray therapy, two which could be ap- 
plied to' this work are the international r-unit 
and the absorption unit (energy absorbed per 
cubic centimeter per milligram hour). 

Wallace D. Mackenzie, M.D. 


The Treatment of Keloids and Hyper- 
trophic Scars. Albert Simons. Strahlen- 
therapie, 1930, XXXVII, 89. 

The author describes a method of treating 
keloids by implantation of small rods made of 
Thorium X (similar to our radon seeds). He 
feels that this method is applicable in cases 
in which external irradiation must fail. It is 
also possible to obtain high doses' at a depth 
without over-exposing the skin. The beta 
rays, which are very suitable for the treatment 
of hypertrophic connective tissue, can be used, 
even in the deeper tissue parts. The protract- 
ed treatment has, according to our present 
knowledge, also definite advantages. 

The clinical results in twenty-one cases are 
then recorded, accompanied by photographs of 
a number of patients before and after treat- 
ment. These results were excellent in thir- 
teen cases, four patients were improved, two 
are still under treatment, and two did not 
respond. 

Ernst A. Pohle, M.D., Ph.D. 


Distribution of Radiation from Clinical 
Radium Tubes. S. Russ and Dorothy F. 
Clephan. Lancet, Aug. . 9, 1930, CCXIX, 
No. 5,580, p. 286. 

Numerous tests were made of the effe.ct of 
radium needles on photographic plates, with 
the needles arranged in different positions and 
at different distances. During these tests it 
was discovered that the concentration of radi- 
um inside the individual tubes is not always 
uniform, and photographic tests on individual 
tubes have shown that in some cases it can 
safely be said that the inequalities in strength 
of radium along the lumen of the tubes are 
such as to militate against their proper thera- 
peutic use. A few samples of autophotographs 
of individual tubes are reproduced, as well as 
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the photographic effect of needles arranged in 
different groupings. Because of the marked 
inequalities in distribution of radium in some 
of the tubes used, the authors suggest that 
purchasers of radium may find it necessary in 
the future to insist upon guarantees relating 
to the distribution of radium in tubes, as well 
as certificates of purity and quantity. 

{Note : — ^This is of more importance in Eng- 
land to-day than in the United States, as long 
narrow needles with very small amounts of 
radium are being used extensively there in the 
treatment of carcinoma of the breast.) 

H. J. Ullmann, M.D. 


septic foci, and the use of vaccines, tonics, 
ultra-violet radiation, and hypodermic or in- 
tramuscular medication, are recommended as 
of possible assistance. 

Wallace D. Mackenzie, M.D. 


Radium and Roentgen Rays as a Factor 
in Producing Mutations. H. Stubbe. 
Strahlentherapie, 1930, XXXVII, 124. 

This is a brief discussion of the literature 
on the subject, followed by a preliminary re- 
port of the author’s own investigations. Those 
interested in the subject are referred to the 
original for details. 


The Treatment of Carcinoma of the Ton- 
sil by Radium, and a New Method of Appli- 
cation. Hassan Kenan. Strahlentherapie, 
1930, XXXVI, 807. 

The author describes a radium applicator 
consisting of a mold as used by dentists in 
conjunction with a small metal tube through 
which a copper wire is inserted. The radium 
is attached to the end of the wire. This de- 
vice permits treatment over a long period of 
time without interfering with the feeding by 
mouth. A photograph of the mold is appended. 

Ernst A. Pohle, M.D., Ph.D. 


Radium in Gynecology. Brit. Med. Jour., 
March 1, 1930, No. 3,608, p. 390. 

Malcolm Donaldson speaking; In view of 
the imperfect knowledge of the fundamental 
facts governing radiosensitivity it was not 
surprising that most technics were empirical. 
From clinical observation it appeared that for 
certain types of growth, particularly slow- 
growing tumors, it was better to apply a low 
intensity for a long time than a high intensity 
for a short time. 

Glands were a difficult problem, but the 
Columbia wax method of placing the radium 
over the whole inguinal area at a distance 
from the skin of 1 cm. has proven probably 
the most efficient at present available. 

A rapidly growing tumor, such as chorion 
epithelioma, should be treated first by X-rays, 
and then, if the primary focus is not very ex- 
tensive, radium should be used in addition. 

J E. A. Lynham speaking; The removal of 


Ernst A. Pohle, M.D., Ph.D. 


Indications for the Use of Radium in 
Gynecology. Gerry R. Holden. Southern 
Med. Jour., July, 1930, XXIII, 662, 

Many principles governing the use of ra- 
dium in gjmecology have been more or less 
universally accepted. The judgment of the 
gynecologist must play a great part in their ap- 
plication. With regard to malignancy of the 
cervix, the pronouncement of the committee 
from the American College of Surgeons jus- 
tifies the faith of those who for years have 
felt that just as good results follow the use of 
radium as follow extensive operations. With 
regard to myomata, perhaps the majority of 
them should be treated surgically. But my- 
oma calls for fine discrimination and good 
judgment on the part of the g)mecologist, who 
should decide upon the type of treatment after 
exhaustive study of the patient. Careful g) n 
ecological examination and accurate diagnosis 
is the important procedure in using radiom; 
the technic of radium administration is easy 
as compared with the preliminary investiga' 
tions which should precede its application. 

W. W. Watkins, M.D> 


he Use of Radon Seeds in the 
Carcinoma. H. S. Souttar. Bnt Med. 

Aug. 23, 1930, No. 3,633, p. 273. 
idon, or radium emanation, is a ea 7 
tomic weight 222, and 
y of radium at an absolutely constant ^ 
h is independent of the physical con 
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of ihc radium, its solution, temperature,^ or 
pressure. Tlie amount of radon in ec|uilil>rium 
with one gram of radium is defined as one 
curie, and tlic volume of this very potent 
source of energ}’, the physical cc]uivalent of 
1,000 milligrams of radium, is only 0.6 of a 
cubic millimeter. It will thus be seen that we 
have here the means of packing an extremely 
powerful source of radiation into very small 
compass. 

All the evidence at present available goes to 
show that the effect produced upon a tumor is 
proportional to the total energ}' delivered, and 
that it is a matter of apparent indifference 
within certain limits whether this energ}' is 
produced slowly or rapidly, or whether its rate 
of production is constant or diminishing. 

It is usual to collect the radon in fine glass 
capillaries, but these must be screened by met- 
al sheaths to cut off beta rays, which have no 
selective action on the cells of carcinoma and 
produce a general local necrosis of the tis- 
sues. The most effective screen is platinum, 
and with a platinum sheath whose wall is 0.3 
mm. in thickness, all but a very small fraction 
of the beta rays are absorbed. It has been 
found, however, that with such small amounts 
of radon as are used in seeds — usually from 
1 to 2 millicuries — silver of the same thickness 
forms a perfectly satisfactory screen at a frac- 
tion of the cost, while it is an old observation 
that silver, owing to its slight antiseptic prop- 
erties, is better tolerated in the tissues if left 
in permanently. The only exception is in the 
case of a growth close to a mucous or cuta- 
neous surface, and here platinum should be 
used, as these surfaces are peculiarly sensi- 
tive to beta rays. The seeds may be attached 
to fine silk threads to be removed, but the au- 
thor personally adopts this course only in such 
special regions as the eyelids. In most regions 
the seeds may be left in permanently without 
any ill effect. 

In general, the aim in view is to produce a 
nearly uniform radiation of the region under 
treatment by as accurate a “random” distribu- 
tion as it is possible to obtain. 

It is a generally accepted standard of dosage 
that one millicurie of radon during its decay 
will produce a gamma radiation sufficient to 


destroy all carcinoma cells within a distance 
of 0.5 centimeters. 

It is not usually realized how considerable 
the effect of cross-fire may be. A formula is 
given to calculate the amount of radon re- 
quired to produce unit radiation in a tumor of 
given size. The seeds are introduced through 
a fine cannula by means of a plunger. After 
each introduction the cannula is withdrawn a 
short distance, say, 2 cm., and another seed 
is introduced. In this way the linear distribu- 
tion of seeds can be made with great accuracy 
and with no further trauma than is involved in 
the first introduction of the cannula. Further 
parallel rows of seeds can be similarly intro- 
duced, or several rows may be made to radiate 
from one puncture. A diagram is given show- 
ing the magazine introducer used by the 
author. 

Special considerations in the treatment ot 
tumors of the tongue, breast, rectum, and 
esophagus are illustrated in turn. 

Wallace D. Mackenzie, M.D. 


What can we Expect from Radium in 
the Treatment of Cancer? J. Murdoch. 
The Lancet, May 17, 1930, CCXVIII, No. 
5,568, p. 1056. 

This is a long paper, and is a descripton of 
the method and result of the work at the Uni- 
versity Clinic of Brussels. The author takes 
up in detail cancer of the sldn, lips, tongue, 
and the cervix, and the influence of radiation 
on other forms of cancer, and the cancer cam- 
paign in Belgium. His dose unit is the energy 
unit of the C. G. S. system, and is expressed 
in the amount of energy absorbed per unit 
volume of tissue, that is, in ergs per cubic cen- 
timeter. A dose of 450,000 ergs per cubic 
centimeter produces a slight erythema and pig- 
mentation, practically the same as the one ob- 
tained with 600 International r-units given in 
one dose with 180 kilovolts and 0.5 millimeter 
of copper and one millimeter of aluminum fil- 
tration. For X-rays, however, this reaction is 
produced only after the administration of 
96,000 ergs per cubic centimeter. With radi- 
um, a dose of 550,000 ergs per cubic centi- 
meter causes a frank erythema not followed 
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by desquamation, but by brown pigmentation. 
A dose of 600,000 causes a deep red erythema, 
followed by slight desquamation and deep pig- 
mentation, and from 700,000 to 900,000 causes 
a strong radio-epidermitis, with formation of 
blisters and deep pigmentation. It is the 
maximum dose used in treating skin tumors. 

The general basis of treatment is long ex- 
posure (up to several days), with small 
amounts of radium, usually heavily filtered. 
In cancer of the skin and lips, the results 
where there are no glandular metastases, are 
very encouraging. The author reports about 
a 90 per cent cure of cutaneous cancers of the 
face and lips, and of the deeply infiltrating tu- 
mors, about 50 per cent, but this last class in- 
cludes a large percentage of hopeless and quite 
inoperable cases. He believes that cancer of 
the skin is never too large nor too advanced 
for treatment by radium therapy. For cancer 
of the tongue the method originated by Re- 
gaud is used, and he quotes Regaud’s statis- 
tics of 50 per cent of all cases cured of the lo- 
cal lesion, and 25 per cent of all cases, both 
operable and inoperable, with permanent re- 
covery. 

The author is rather pessimistic regarding 
the successful treatment of glandular metasta- 
ses. The Regaud technic is that used for can- 
cer of the uterine cervix with minor modifica- 
tions, which he describes. The intra-uterine 
tube is left in place for nine days. The 
amount of radium is from 6.66 milligrams of 
radium element to double this amount, with a 
filtration of one millimeter of platinum. The 
larger amount of radium is used in cases in 
which the canal is long and the arrangement 
of the two tubes is in tandem. Vaginal tubes 
are left in place five days. Two tubes are 
used, each of 13.33 milligrams with two milli- 
meters of platinum, and are contained in cork 
stoppers of the Regaud type, which insure a 
distance of one centimeter between the walls 
of the tubes and the tissues. 

Murdoch quotes the published statistics of 
Forssell and Regaud to show that it is possible 
to cure 40 per cent of all the operable cases, 
to save 16 per cent of all inoperable cases, 
and believes that the results will improve in 
the future, as the technics have been perfected 


since 1923, and that future statistics will re- 
flect these improvements. The best results in 
cancer of the esophagus, so far a two years’ 
survival, have been secured by external irra- 
diation with X-rays. Cancers of the stomach 
and the intestine do not respond well to ra- 
dium therapy. He has seen some interesting 
inoperable cases improved by roentgen treat- 
ment, but' the time elapsed is too short to war- 
rant a definite opinion. Cancer of the rectum 
is also highly radioresistant, and the results 
obtained are very unequal. The authors 
named are not yet ready to report on the value 
of post-operative radiation in carcinoma of the 
breast. 

The paper is very interesting and should be 
read by everyone working with cancer, wheth- 
er he is using radium or not, for there is still 
considerable ignorance among the profession 
as to what can be done in the inoperable types 
of malignancy. 

H. J. Ullmann, M.D. 


ROENTGEN THERAPY 

Radiation Therapy of Malignant Tumors 
in Sweden, with Special Consideration of 
Radiumhemmet. Gosta Forssell. Strahlen- 
therapie, 1930, XXXVII, 215. 

This excellent article is a German transla- 
tion of the Forssell-Mackenzie-Davidson Me- 
morial Lecture. It is published in Engl'sh 
the British Journal of Radiology, May, 1930, 
III, No. 29, p. 198. 

Ernst A. Pohle, M.D., Ph.D- 


le Present Status of Radiation Therapy 
ediatrics. Ernst A. Pohle and Horace 
'enney. Jour. Michigan St. Med. Soc., 

, 1930, XXIX, 500. 

pediatrics there are a number 
amenable to X-ray or radium treatm 
hers, the results are doubtful. T 
roups discussed include (oj ga” ^ j 
1 secretion; (b) tuberculous gl 

blood diseases; (d) S suggests 

nflammatory conditions. Aldr ^S 
the disturbances ^cHeved b)' 
us are related to smooth musd 
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wliicli may enlarge our conception of indica- 
tions for treating the tliymus. Tlie following 
indications arc given : stridor, cyanosis not 
due to heart disease, pjdorospasm. Small doses 
of from 30 to 75 r, which may be repeated sev- 
eral times, are advised. Toxic goiter in children 
has a high surgical mortality and conservative 
treatment with radiation should be tried first. 
A safe dose would he 75 to 100 r over each 
lobe, which may be repeated in from two to 
five days. Tuberculous glands may be treated 
by X-rays of moderate penetration, from 50 
to 75 r, repeated two or three times at inter- 
vals of from three to ten days. Blood dis- 
eases are treated much as in adults, there be- 
ing palliation in chronic leukemia and Hodg- 
kin’s. Of skin diseases the most important 
group is the nevi, which yield often enough 
to radium to make this method worth trying. 
Of inflammatory conditions, the authors es- 
pecially name acute cervical adenitis, which 
should have small doses of from 30 to 75 r. 
Accurate measurement of dosage and a con- 
servative attitude in administering radiation 
to children is urged. 

W. W. Watkins, M.D. 


Radiation Therapy as a Complete or Par- 
tial Substitute for Surgery in the Treatment 
of Carcinoma of the Uterus, Vagina, and 
Ovaries. James Heyman, Strahlentherapie, 
1930, XXXVII, 254. 

Heyman, the well known co-worker of 
Forssell, presented this paper before the Clin- 
ical Congress of the American College of Sur- 
geons, in Chicago, October 14-18, 1929. The 
English reader will find it in Surgery, Gyne- 
cology and Obstetrics, January, 1930, L, 173. 

Ernst A. Pohle, M.D., Ph.D. 


Late Injury to the Lens (Cataract) after 
Roentgen and Radium Treatment. F. S. 
Grosman. Vestnik Rentgenologii i Radiolo- 
gii, 1930, VIII, No. 1, p. 81. 

A case is described of a woman, 32 years 
of age, who suffered from cancer of the nose 
which was treated energetically with X-ray 
and radium. After five years, following a 
complete cure of her affection, cataracts of 


both eyes developed which required surgical 
interference. After a thorough analysis of 
the possible etiological factors, the author 
came to the conclusion that the formation of 
the cataracts was due to X-ray and radium 
treatment. He supports his conclusion from 
similar case reports in the literature (a total 
of 20 cases) and experimental work. He be- 
lieves that this complication is more frequent 
than is generally recognized, and that a thor- 
ough ophthalmological examination would re- 
veal its presence more often. Several of his 
own cases, after from four to six years fol- 
lowing treatment, revealed abnormal changes 
in the lens on ophthalmological examination. 

Samuel Brown, M.D. 


Principles of Roentgenotherapy: VI. — 
Roentgen Therapy in Internal Medicine. 
Ernst A. Pohle. Wisconsin Med. Jour., 
June, 1930, XXIX, 332. 

Paper No. 6, on the Roentgen Therapy in 
Internal Medicine, covers the application of 
this method to lung tuberculosis, bronchial 
asthma, pneumonia, circulatory diseases, blood 
diseases, Hodgkin’s, the spleen, polycythemia, 
gastro-intestinal tract, internal secretions, in- 
fectious diseases. Only carefully selected 
cases of lung tuberculosis should be treated, 
using a single dose of 50 r to 60 r of moderate 
penetration. In bronchial asthma a larger 
dose of more penetration may be given. Gas- 
tric hyperacidity is treated by followers of the 
Vienna school with fairly heavy doses of from 
300 to 400 r at 150 K.V. In most of the condi- 
tions mentioned, caution and conservatism are 
advocated, although undoubtedly there is a de- 
veloping field for roentgenotherapy in internal 
medicine. 

W. W. Watkins, M.D. 


Principles of Roentgenotherapy. VII. — 
Roentgen Therapy in Surgery. Ernst A. 
Pohle. Wisconsin Med. Jour., July, 1930, 
XXIX, 378. 

This seventh paper in this series treats of 
the surgical lesions in which radiotherapy is 
commonly recognized as of benefit. Regard- 
ing breast cancer, he quotes Holfelder’s tech- 
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nic, but states his preference for a single sub- 
toleration dose (500 r), with operation within 
five to ten days, or the saturation dose for 
two weeks, with operation three to five days 
after the last exposure, 

■ Consideration is given in this paper to car- 
cinoma of the lip, malignant growths in the 
thyroid, lungs, esophagus, stomach, colon, 
prostate, bladder and penis, sarcomas, inflam- 
matory processes, and surgical tuberculosis. 
As examples of the outstanding problems j^et 
remaining for future research, he mentions 
the value of pre-operative radiation of breast 
cancer, the effect of irradiation on the healing 
of wounds, and the most efficient treatment of 
bone tumors. 

W. W. Watkins, M.D. 


The Diazo Reaction after Roentgen 
Treatment of Lymphogranulomas. K. 
Tschilow. Med, Klinik, Aug, 1, 1930, 
XXVI, 1151, 

In six cases of lymphogranuloma (Hodg- 
kin’s disease) after treatment with roentgen 
rays, the Diazo reaction in the urine was found 
either markedly increased or positive after a 
previous negative reaction, while in cases of 
lymphosarcoma, glandular tuberculosis, or car- 
cinoma the reaction remained negative. These 
cases are described in detail. The effect of 
the X-rays on the Diazo reaction can well be 
applied for the differential diagnosis between 
Hodgkin’s disease and other clinically uncer- 
tain tumors. The number of the cases is too 
small, in the author’s opinion, to state that the 
Diazo reaction must always be positive after 
radiological treatment of Hodgkin’s disease. 

H. W. Hefke, M.D. 


X-ray and Radium in the Treatment of 
Uterine Fibromyoma and Benign Menor- 
rhagia. M. A. Thomas. Ohio St. Med. Jour., 
July, 1930, XXVI, 599. 

During twenty-five years radiation has come 
with many gynecologists to be the treatment 
of choice in this type of case. Clark, Norris, 
and Miller estimate that it is to be used in 25 
to 30 per cent of the cases ; others %vho special- 
ize in radiation give estimates up to 80 per 


cent. Bedere has treated 700 cases with 
X-ray, with failure in 1 per cent, and states 
that ^ “roentgenotherapy is contra-indicated 
only in cases in which for some urgent reason, 
surgical intervention becomes absolutely nec- 
essary.” Among the contra-indications recog- 
nized in this country, the most important are 
(a) necessity for positive diagnosis (if it is 
not possible to rule out ovarian cyst, malig- 
nancy, adnexal disease, pregnancy, etc., irra- 
diation is not advised) ; (b) pedunculated sub- 
serous or submucous fibroids; (cj size of 
tumor has been given as governing treatment, 
but Kelly found that in 60 per cent of tumors 
larger than a five months’ pregnancy, the mass 
reduced satisfactorily ; age, in cases in 
which it is desirable to preserve menstrual 
function. The choice between X-ray and 
radium is generally dependent on circum- 
stances and personal preference, as there is 
no essential difference in the final results. 

W. W. Watkins, M.D. 


Roentgen Treatment in Disease of the 
Tonsil. G. Schulte. Strahlentherapie, 1930, 
XXXVI, 708. 

A review of the literature revealed the fact 
that radiation therapy of tonsillar disease is 
not practised so much in Germany as in other 
countries. The author has treated hyper* 
trophic tonsils since 1924, with the technic 
stated below. For children : 140 K.V., 4.0 AI, 
147 r; for adults: 210 K.V., 1.0 Cu -}- 1.0 Al, 
170 r; 6 cm. X 8 cm. field to left and right 
neck, at 30 cm. F.S.D. If necessary, this dose 
was repeated after four and after eight wee 's. 
Large and fibrous tonsils did not respon we 
and were, therefore, excluded from irra la 

till* 

A statistical survey shows that during 
last six years, 132 children (2 to 14 years o 
and 125 adults were treated, 
patients were still under treatment at e 
of writing the report, and 40 patients 
be traced. This leaves 189 cases for e ahia 
tion. Ninety per cent of these were 
per cent were improved, and 4 per ce 
L improved. In abon. ,) 

I, two series of X-ray therap} 
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quired. In llic remaining one-third, one, 
three, or four series had to be given. Empha- 
sis is laid upon the fact tliat patients suffering 
from repeated tonsillitis are particularly suit- 
able for roentgen therapy. 

Ernst A. Pohlk, M.D., Pii.D. 


A Case of a Late Roentgen Ulcer Follow- 
ing Roentgenoscopic Study. A. G. Strelkov. 
Vestnik Rentgenologii i Radiologii, 1930, 
VIII, No. 1, p. 89. 

The case described is of a male patient 29 
years of age, who suffered from a gastric ul- 
cer and a diaphragmatic hernia. During a 
short period, in December, 1926, and January, 

1927, the patient underwent numerous roent- 
genoscopic studies, and finally was operated 
upon and made a good recovery. In April, 

1928, an ulcer appeared on the back measur- 
ing 7.5 X 7.5 centimeters. The character of 
tlie ulcer was that of dry gangrene. After a 
thorough analysis of the etiological factors the 
author came to the conclusion that the ulcer 
was due to the excessive use of the roentgen 
ra 3 's during the e.xaminations of the patient. 
It finally healed under the application of thera- 
peutic measures. 

Samuel Brown, M.D. 


Radiation Treatment of Uterine Fibroids 
and Other Non-malignant Uterine Hemor- 
rhage. J. Donald MacRae, Jr. Southern 
Med. and Surg., June, 1930, XCII, 413. 

These cases come first to the general prac- 
titioner, the surgeon, or the gynecologist; the 
radiologist sees them only when they are re- 
ferred to him. It is his duty, therefore, to in- 
form his fellow practitioners about the type of 
cases he can help and what results are to be 
expected. 

Uterine fibroids and non-malignant uterine 
hemorrhage from other causes are amenable 
to radiation therapy, when properly selected, 
in a very large percentage of cases. The ne- 
cessity for accurate diagnosis before begin- 
ning treatment is emphasized. A diagnostic 
curettage should be done in all women over 
forty years of age. The injection of lipiodol 
into the uterine cavity is a useful procedure 


in diagnosis. The chief indication for irradia- 
tion is uterine hemorrhage. There is need for 
balanced judgment as to the benefit offered by 
radiology or surgery. High voltage X-ray and 
radium have practically the same effect on the 
tissues, and the reasons for choosing one or 
the other are based chiefly on the convenience 
of delivering the one or the other at the site 
of pathology or the organ to be treated. 

W. W. Watkins, M.D. 


The Prognosis of Adenocarcinoma of the 
Uterine Cervix Under Radiation Treatment. 
Fr. Keller. Strahlentherapie, 1930, XXXVII, 
349. 

During the period 1915 to 1929, 463 cases of 
carcinoma of the cervix were seen in the 
author’s clinic. Nine of these cases were 
adenocarcinoma; in not a single case was it 
possible to obtain a permanent cure. The 
average duration of life from the beginning 
of the treatment was 15.4 months, which is 
about the same for treated or untreated cases, 
in spite of the fact that four of the five cases 
were operable. In three of the four patients 
who had not been observed as long as five 
years, a clinical cure was obtained by com- 
bining radium and roentgen treatment. The 
prognosis of adenocarcinoma of the cervix, 
therefore, is poor, although the more favor- 
able results with the modern technic look 
encouraging. 

Ernst A. Pohle, M.D., Ph.D. 


X-ray Injury Following Epilation in 
Hypertrichosis, Karl Hoede. Strahlenther- 
apie, 1930, XXXVI, 727. 

The use of roentgen rays in cases of hyper- 
trichosis is definitely contra-indicated. More 
or less general agreement on this subject has 
been reached in this country and the majority 
of Continental physicians is adopting the same 
stand. Two cases observed by Hoede illus- 
trate the danger of the procedure most clear- 
ly. A girl received X-ray therapy at the age 
of eighteen over the left and right cheek, lips, 
and lower chin. The doses are given in de- 
tail: over the period of one year, 2X E.D. 
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were given to the left cheek; during five 
months 2 E.D. to the right cheek; during five 
months 2^4 E.D. to the lips, and during six 
months, about 2 E.D. to the lower chin. The 
filtration was from 2 to 3 mm. of aluminum. 
In 1928, two years after the exposure, small 
ulcers formed in several spots on the irradi- 
ated areas. In December, 1929, following 
osteomyelitis of the lower jaw due to an ab- 
scessed tooth, an ulcer about 1.7 by 1.9 cm. 
appeared within an indurated area of the size 
of the palm of the hand. 

The case is analyzed by the author, who 
concludes that although the doses applied were 
not excessive, there is no doubt as to the late 
^njur 3 ^ In his own clinic, in 1919, epilation 
by roentgen rays for hypertrichosis has been 
tried out in onl}"- one case. This patient was 
re-examined in 1929 and showed atrophy of 
the skin, pigmentation, and telangiectasis in 
the irradiated area on the chin. In her case, 
exposure to extreme cold in the Winter of 
1928-29 had been apparently the causative 
agent for the appearance of the late injur 3 % 
This case also demonstrates the fact that late 


reactions may appear even nine years after 
the exposure. 

Erxst a, Pohle, M.D., Ph.D. 


Remarks Concerning the Pre-operative 
Irradiation of the Cervix. A. Mayer. 
Strahlentherapie, 1930, XXXVII, 311. 

^The author has been stud)Ing the effect of 
pre-operative irradiation in carcinoma of the 
cervix on the mortality of surgical inteiA'en- 
tion. While it is too early to give definite 
statistical figures, the drop of the mortalit}' 
rate in casses irradiated before operation was 
impressive. Roentgen rays and radium com- 
bined or either agent alone Avas used. Si.x 
weeks following the first treatment, a re- 
examination was the deciding factor as to the 
proper time for operation. If necessar}', an- 
other treatment was given, and, if six weeks 
later the condition had not improved, the pa- 
tient was considered inoperable. Pre-opera- 
tive irradiation did not, in the author’s ex- 
perience, render the surgical removal of the 
uterus more difficult. 

Eexst a. Pohle, M.D., Ph.D. 
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Chest. See also under Lungs. 
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Childhood and infancy, Cystography in, M. F. Camp- 
_ bell (abstract), 326. 

Childhood and infancy, Radiological evidences of 
_ urological diseases in, P. B. Goodwin, 498-503. 
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A NEW INSTRUMENT FOR MEASURING X-RADIATION^ 

By G. FAILLA, D.Sc., Biophysical Laboratory, Memorial Hospital, New York 


T he fundamental principle of measure- 
ment upon which is based the instru- 
ment to be described in this paper is a 
very old one. It is known in ph3^sics as the 
“null,” “zero,” “compensation,” or “bal- 
ance” method, and is generally accepted as 
the most satisfactory procedure for certain 
types of measurement. The well known 
Wheatstone bridge and potentiometer, used 
extensively for electrical measurements, are 
based on this principle. On the other hand, 
the apparatus as a whole and the component 
parts in their special functions have not been 
employed before for similar purposes, at 
least to the writer’s knowledge. 

In order to bring out in a simple way the 
operation of the device, it is well perhaps to 
start with a mechanical analogy. Everyone 
is familiar with the weighing of objects by 
means of a beam balance. Let us analyze 
the procedure. We wish to determine the 
weight of, let us say, a coin by means of 
the simple balance shown diagrammatically 
in Figure 1. The first thing to do is to 
check the balance and if it has a “zero er- 
ror,” adjust it so that the pointer P is oppo- 
site the zero mark on the dial, when the pans 
A and B are empty. The coin is now placed 
in the pan A and, due to its weight, the 
pointer moves to the left. Then we add a 
number of weights of known magnitude to 

iRead'. before the Radiological Society of North America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 192i;. 
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the pan B until the pointer is again at the 
zero mark. Under these conditions the ac- 
tion of the coin on the balance is counter- 


0 



Fig. 1. Simple balance, shown diagrammatically. 


acted exactly b}’ the action of the weights. 
All other factors being equal, therefore, the 
weight of the coin is equal to the sum of the 
individual weights placed in the pan B. 

The essential elements in this procedure 
are: (1) A device which is capable of de- 
tecting the pull due to the force of gravity 
acting on a material body, placed in either 
one of two suitable receptacles; (2) means 
for adjusting the device to a zero position ; 
(3) a body which, acting on the device, will 
cause a visible deviation from the zero po- 
sition, and (4) suitable units of known 
weight, which, placed in opposition to the 
first body, will restore the dei'ice to thf 
zero position. 
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We may now consider how a similar pro- therein will rise and the pointer of the 
cedure may be employed in a different type gauge will move. The suction pump is now 
of measurement. Let us say that we wish to operated to relieve this pressure and the 


0 



measure air flow in cubic centimeters per 
' lute. We must have again the four ele- 
its mentioned above. Air flow is capable 
producing several effects, any of which 
y be used to actuate the detecting mech- 
sm. Taking pressure as the effect, our 
detector must be capable of indicating pres- 
sure changes. Then means must be provid- 
ed for setting the indicator, for instance, a 
pressure gauge, to any predetermined read- 
ing to be taken as zero. .A.s the third ele- 
ment we must have something which pro- 
tluccs an air current in a pipe, an air com- 
pressor. For the fourth clement we shall 
select a suction pump which is calibrated in 
such a way that, knowing the speed of the 
pump, the discharge in cubic centimeters is 
known Tlic speed indicator in this pump 
may ite calibrated in revolutions per minute 
or directly in cubic centimeters per minute, 
since one is related to the other (Fig. 2). 

The pr. icess of measuring the air flow 
from the compressor is follows: With 
l)Oth the conijjressor and suction ptimp 
-Stopped, the pointer of the pressure gauge 
is adjusted to the zero position. Then the 
compressor is started Since air is thus 
forced into the pipe system the pressure 


speed is increased until the gauge pointer is 
again at its initial zero position. When this 
equilibrium condition or balance is attained, 
the amount of air carried out by the suction 
pump per minute is equal to the rate of dis- 
charge of the air compressor. The reading 
of the calibrated speed indicator, therefore, 
gives the flow of air through the pipe in 
cubic centimeters per minute. 

In an analogous wa\- one may measure the 
flow of electrons through a wire, that is, 
an electric current. Of course, for ordinary 
purposes this procedure is unnecessary be- 
cause direct reading instruments (amme- 
ters) are available. But when one wishes to 
measure a very small current the compensa- 
tion method is uncpiestionably the best. 
Since the measurement of X-rays finally re- 
duces to tlie measurement of an exceedingly 
small electric current, a suitable compensa- 
tion device of this character is very desir- 
able. 

In this case also we must have the four 
elements previously mentioned. On account 
of the small amount of cnerg\- available 
with a minute electric current, the detector 
element must be very sensitive. Therefore, 
of the ordinary available devices only elec- 
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trometers (of the quadrant, quartz fiber, or 
gold leaf type) are suitable. It is well 
known that the three-electrode vacuum tube 



used in radio reception is capable of detect- 
ing very small electrical changes, and, 
therefore, it should be possible to use a de- 
vice of this sort for our purpose. The 
problem, however, is not so simple as it ap- 
pears, and many practical difficulties had to 
be overcome before a really satisfactory 
vacuum tube detecting device was con- 
structed. 

To simplify the description of such a de- 
vice it is well perhaps to explain briefly the 
operation of the three-electrode vacuum tube 
used in radio sets. Figure 3 shows sUch 
a tube schematically. The filament consists 
of a metal wire which is heated by passing 
a current through it and is used in the op- 
eration of the tube as a source of electrons. 


This is analogous to the filament of a Cool- 
idge tube. Opposite the filament is a metal 
plate which corresponds to the target of an 



Fig. 4. Simple vacuum tube detector circuit. 


X-ray tube. Between filament and plate is 
suspended a “grid” consisting of metal 
gauze. The purpose of this grid is to con- 
trol the flow of electrons from the filament 
to the plate. 

In actual operation the plate is kept at 
a positive voltage with respect to the fila- 
ment by means of a suitable battery, or 
otherwise. Then the electrons liberated by 
the hot filament are attracted by the plate 
and travel toward it. Since the intervening 
grid is a wire mesh with wide spaces be- 
tween the wires, most of the electrons can 
pass through and reach the plate. However, 
the grid is insulated from the other elements 
of the tube and may be charged at will to 
any desired potential by means of a suitable 
battery. If, for instance, it is charged nega- 
tivel)'^, it will now repel the electrons emit- 
ted by the filament and will prevent some or 
all of them from reaching the plate. If the 
grid terminal of the tube is left disconnect- 
ed, the grid will collect some electrons from 
the filament and will assume a certain nega- 
tive potential the magnitude of which de- 
pends on factors which we need not con- 
sider here. 

Figure 4 shows the simple circuit in which 
this is brought about. A is the battery 
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which heats die filament and B the battery causes changes in the plate current of great- 
which keeps the plate at a positive poten- er magnitude, and thus the “signal” is am- 
tial. When electrical equilibrium has been plified. 

established the grid assumes a negative po- Now we may consider the circuit of Fig- 
tential with respect to ground, and the plate ure 5, Avhich is the same as that in Figure 4 



FiK. 5. The same circuit as shown in I'isnrc 4 witii the addition of s 
(lolfiiliorneicr, R, .and a pronndintr key, K. 

•urrent. which measures the (low of elec- with the addition of a potentiometer, 1^. and 
irons from the filament to the plate, assumes a grounding key, K. The potentiometer is 
a certain definite value. This current may for the purpose of changing the potential 
be measured by a milliammetcr, Ma. in the of the filament with rc.spect to ground in 
[)Iate circuit, as shown in I'igure 4. If, now, such a way as to make the potential which 
the potential of the grid is changed, the val- the grid would normally assume identical 
ue of the current will also change and the with ground potential. When the proper 
milliammeter will read differently. Very adjustment has been made, the key. K, may 
little energv need be supplied to the grid to be closed without changing the plate cur- 
keep it at any desired voltage. The rc.sult- rent. In practice, this adjustment is made 
ant chatige in plate current involves a con- by .shifting the sliding cont.ict on k until 
siderahle change in energy but this is sup- the milliammeter gives the same reading 
plied by the B battery. It is this property whether the grounding key is open or 
of the vacuum tube which makes it so suit- closed. If rve use the vacuum tube as the 
able for radio reception. The minute indicator of electric pressure, this operation 
anKninl <»f electrical energy collected by corresponds to the zero adjustment of the 
the antenna travels to the grid of the tube pressure gauge in the air flow problem dis- 
aiul change." it" voltage This, in turn, cussed above. 
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In Figure 6 we have the circuit of Figure 
5 with the addition of an ionization cham- 
ber, M.C., which corresponds to the air 
compressor and provides the electric current 
to be measured. One electrode of this cham- 


rent produced by the motion of either type 
of charge. The current which flows from 
the chamber M.C. to the grid of the vacuum 
tube in Figure 6, may be thought of as the 
migration of positive charges from the 
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Fig. 6. The same circuit as shown in Figure 5 with the addition of an 
ionization chamber, which provides the electric current to be measured. 


ber is charged positively by connecting it to 
a battery, as shown. The other electrode is 
connected to the grid of the vacuum tube. If 
the chamber M.C. is exposed to X-rays, an 
ionization current will pass through it and 
Avill travel to the grid. This will change the 
potential of the grid and consequently the 
plate current differs from its initial value. 
With the polarities as shown in the figure, 
the plate current will be larger when the io- 
nization chamber is exposed to X-rays. We 
need noAv something analogous to the suc- 
tion pump in the air flow measuring device, 
in order that the milliammeter reading may 
be restored to its initial or “zero” A>-alue, 
Just as an air current is produced by the 
motion of molecules, Ave may think of an 
electric current as the migration of electric 
charges. Since there are positive and nega- 
tive charges Ave may have an electric cur- 


chamber to the grid. Since positive and 
negative charges of equal magnitude neu- 
tralize each other when they come together, 
the effect of the current from M.C. may be 
compensated by the effect of a second cur- 
rent Avhich Avill carry negative charges to 
the grid. When complete neutralization oc- 
curs at the grid the milliammeter pointer 
returns to its “zero” position and the tAvo 
currents are of equal magnitude. Accord- 
ingly, Ave need a device which Avill permit 
us to send to the grid the proper compensat- 
ing current. 

Small electric currents can be produced, 
of course, in a great many different wavs, 
but for our purposes it is not sufficient to 
produce a current which Avill balance the X- 
ray ionization current. We must knoAV in 
addition the magnitude of the balancing cur- 
rent. Since the tAAm currents are of the 
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same magnitude, it is just as difficult to compensating ionization chamber, C.C., in 
measure one as the other. Accordingly, we its relation to the system of Figure 6. A 
must find some way of indicating indirecth' potentiometer, Q, is provided to supply the 
the magnitude of the compensating current voltage to be applied to the chamber C.C. 


/Wcasu r//7^ 
■Jonizoition Chamber 


Compensating 
/onization Chamber 


M. C. C. C, 



I'i'k. 7. The connections for the compensatinfr ionization chaniljcr, C.C, in its relation to tlic .system 
^tiown in I'ipurc 6. 


jn a rugged instrument. This can be done 
in any one of several ways but the most sat- 
is factorv arrangement we have found is to 
use an ionization chamber with some radio- 
iictive material. If the radio-active .«ul)- 
stance is sealed in an air-tight chamber of 
snitaltlc design, the ionization current pro- 
duced will depend only on the voltage ap- 
plied to the chamber. Therefore, having 
ottce delennined the relation between ap- 
plied voltage and resultant ionization cur- 
rent. it is nece>'ary later only to measiirc 
the applied voltage in order to know the 
magnitude of t'lc current. This can be done 
simpiv by meati- of an ordinary voltmeter. 
Figure 7 ,diou^ the connections for the 


The voltmeter. \'m, records this voltage, 
and corresponds to the speed indicator in 
the air flow analogy. Knowing the vtduc 
of the api)iicd voltage, the magnitude of the 
compensating current can lie determined 
from a calibration curve such as shown in 
Figure 8. In this curve the current is ex- 
pressed in electrostatic units, but. of course, 
it can be e.xpressed in any units. For practi- 
cal purposes it is preferable to provide a 
scale on the voltmeter, which indicates di- 
rectly the value of the compensating ctirrcnt 
in the desired units. Such a scale can be 
"raduated easilv l)v means of the calibration 
cuiwc of Figure 8. 

With an arrangement of this sort it is im- 
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portant to know whether tlie calibration of 
the compensating chamber remains con- 
stant over a reasonably long period. As a 
matter of fact, unless the calibration does 
remain constant the instrument as a whole 


to measurements which we have made. We 
can think of no reason why any consider- 
able change should occur in a period of a 
few years. The amount of radium re- 
quired to produce a current of the proper 



Fig. 8. Calibration curve of a radio-active compensating chamber. 


is not of great practical utility. For this 
reason a thorough investigation of this prob- 
lem has been made. 

We have found that the design of the 
compensating chamber is of considerable 
importance. However, a chamber with con- 
centric cylindrical electrodes properly insu- 
lated and provided with “guard rings” is 
very satisfactory. We have used radium as 
the radio-active material, since it has a long 
life and is easily available. The radium salt 
is deposited on one or both of the cylindrical 
electrodes and the chamber is sealed air- 
tight to prevent loss of radon. After seal- 
ing, the radio-activity of radium increases 
for about a month and then remains practi- 
cally constant for a considerable time. The 
ionization within the chamber remains con- 
stant at least for several months, according 


magnitude for ordinary X-ray measure- 
ments is very small and its cost is negligible. 

The operation of the measuring device is 
independent of the design of the ionization 
chamber used for the measurement of X- 
ra)"S. That is, the instrument is capable of 
measuring a very small unidirectional cur- 
rent, no matter how it is produced ; there- 
fore, any type of ionization chamber or 
source of small current maA^ be used. How- 
ever, for practical X-ray measurements in 
the clinic it is preferable to use a rather 
large chamber, which produces a fairly large 
current with ordinary beam intensities. This 
permits the calibration of the X-ray machine 
according to the radiation output, so that 
the radiologist ma}^ duplicate treatments at 
any time. In the opinion of the writer the 
use of a small ionization chamber, which is 
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kept on the patient during tlie treatment, is 
not desirable ( 1 ) . For practical work in the 
X-ray department we have designed tiie 
chamber shown schematically in Figure 9. 
It consists of a lead-lined brass shell of the 


is provided at the emergence side of tlie 
chamber so as to permit the beam to pass 
through without striking any part of the 
chamber except the three electrodes. 

A comparison of tlie ionization produced 



shape shown, enclosing three parallel plane 
electrodes. These are made of thin animal 
skins (“drum heads") stretched over suit- 
able rings and coated with India ink. The 
separation between the plates is 2 cm., and. 
therefore, saturation current may be ob- 
tained without the use of high voltages. 
The beam of X-rays to be measured travels 
at right-angles to the electrodes and tra- 
verses them. Since they are ver}' thin and 
of organic nature, they absorb little radia- 
tion of the hardness usually employed in ra- 
diotherapy. Limiting diaphragms of differ- 
ent diameters may be used with the cham- 
ber to vary the size of the X-ray beam ad- 
mitted into the chamber. large opening 


in this chamber with that produced in a 
“standard open air chamber” (2) when the 
same beam of radiation is used, is given in 
Table I. In this experiment the X-ray tube 
voltage was about 185 K.V ., and the copper 
filter Avas A-aried from 0 to 2.5 millimeters. 
From the ratios given in the last column of 
the table, it Avill be seen that the tAvo cham- 
bers agree closely throughout the Avide range 
of filtration used. It may be mentioned here 
also that tlie “drum-head” chamber may be 
used as a standard chamber Avithin ordinary 
limits. That is, the intensity of an X-ray 
beam may be detennined in r per minute. 
AA'ithout prcA'ious calibration. For this pur- 
pose the “ionized A'olume” is determined by 
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tlie area of the diaphragm and the distance 
between the outer electrodes. For very hard 
X-r.nys no appreciable error is introduced by 
this procedure. For high voltage X-rays fil- 
tered by a small thickness of copper the di- 
rect r per minute determinations with the 
drum-head chamber are 3 or 4 per cent too 
low. 

Employing the “balance method” of 
measurement, the electrode of the ioniza- 
tion chamber which is connected to the 
measuring instrument proper is at zero po- 
tential with respect to ground when the 
reading is taken. On this account the ca- 
ble connecting the chamber to the vacuum 
tube device need not have extremely high 
electrical insulation. We have found that in 
practice ordinary “lamp cord” serves the 
purpose very well. Furthermore, the length 
of the cable does not influence the reading 
of the instrument. We have used a cable 
one hundred feet long which permits us to 
calibrate every machine in the X-ray De- 
partment with the instrument in a fixed po- 
sition. With a measuring device of the elec- 
troscope t3"pe, however, the readings are de- 
pendent on the length of the cable used and 
the insulation must be as high as possible. A 
satisfactory flexible cable for this purpose is 
difficult to make since it must be highly in- 
sulated, must have no air spaces where ioni- 
zation ma)^ take place, and must hai'e a con- 
stant electrical capacity in any position. It 
may be said, in fact, that the cable is the 
weakest point of all electroscope devices. In 
the case of our instrument this difficulty has 
been eliminated completely. 

From the point of view of constancy of 
calibration, the instrument described here 
possesses distinct advantages. In the elec- 
troscope type of instrument the calibration 
may change, due to variations in the follow- 
ing factors: (1) sensitivity of the electro- 
scope (or electrometer) proper; (2) elec- 
tric capacity of the electroscope, cable, and 
ionization chamber; (3) electrical insula- 
tion on account of age, dirt, or humidity. 


Accordingly, for accurate work it is neces- 
sary to check the calibration of the instru- 
ment with radium every time that it is used. 
In the case of our instrument the calibration 
is influenced by only two factors: (1) 


TABLE I 


Filter 
(Mm. Cu) 

Air 

Chamber 

Drumhead 

Chamber 

Ratio 

0 

935 

931 

0.997 

0.039 

412 

408 

0.995 

0.078 

289 

284 

0.982 

0.16 

183.3 

182.5 

0.997 

0.32 

118.4 

118.6 

1.002 

0.64 

70.7 

70.9 

1.003 

1.28 

38.2 

39.1 

1.024 

2.S0 

16.7 

17.5 

1.046 


changes in the radium compensating cham- 
ber. and (2) variations in the voltmeter cali- 
bration. Changes of appreciable magnitude 
in these two parts of the apparatus are very 
unlikely. Check measurements made with 
radium over a period of several months 
show that readings can be duplicated from 
day to day within 1 per cent. Furthermore, 
anj'^ part of the instrument may be replaced 
easily without the necessity of calibrating 
the apparatus as a whole. In other words, 
the compensating and measuring chambers 
and the voltmeter can be calibrated individ- 
ually as often as desired. Insofar as the 
vacuum tube system is concerned any part 
of this ma}'^ be replaced without affecting in 
the least the calibration of the instrument. 
Since standard tubes and parts are used, 
they may be bought in any radio shop at 
small cost. 

Only two manual operations are required 
in making measurements with this device' 
(1) “setting the zero,” and (2) compensat- 
ing the current produced in the X-ray ioni- 
zation chamber. In either case the proper 
adjustment is made by the turning of a 
knob. 

It will be noted, however, that the device, 
as described so far, embodies some batteries 
which naturally require attention from time 
to time. While the use of batteries does not 
introduce serious difficulties, it is neverthe- 
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less a drawback. For this reason we have 
developed an alternating current instrument 
in which no batteries at all are used. It is 
necessary only to connect the device to a 
source of alternating current and all the 
required voltages are provided by a suitable 
“power pack,” as in the so-called “all elec- 
tric” radio sets. 

The behavior of this instrument in actual 
operation, as well as the soundness of the 
principles involved, enables us to say that it 
fulfills all requirements demanded by rou- 
tine measurements in the radiological clinic. 
A very critical attitude has been maintained 
throughout the long period of development, 
looking for faults and sources of error. 
Many difficulties have been encountered but 
no insurmountable ones. The instrument 
has been used in our laboratory for some 
time both for experimental work and rou- 
tine measurements, and has been verj' satis- 
factory. A similar instrument has been in 
operation for the daily measurement of ra- 
don during the last few months. It has 
maintained its original calibration with re- 
markable constancy, so that the discrepancy 
in the readings given by our radium stand- 
ard has been consistently less than 1 per cent 
during this period. 

The writer takes pleasure in expressing 
his indebtedness to his assistants, ^Ir. George 
D, Barclay, ^Ir. Edwin Lobley, and Mr. 
Leonidas jSfarinelli for their wholehearted 
and valuable co-operation in the construc- 
tion and testing of the instrument. 

SU.MMARY 

A. A new type of X-ray measuring instru- 
ment is described, in which use is made 
of the well-known balance or compensa- 
tion method of measurement. 

(1) .\ vacuum tube device is used as 
the “balance detector.” 

(2) An ionization chamber containing a 
small amount of radium is used as 
the “compensator.” 


B. The instrument possesses several distinct 

advantages. 

(1) Extremely high electrical insulation 
is not necessaiyc 

(2) The length of the cable joining the 
ionization chamber to the measur- 
ing device proper does not influence 
the readings. Therefore a long 
flexible cable can be used, permit- 
ting the observer to be in a separate 
room at any desired distance from 
the X-ray machine. 

(3) The instrument can be calibrated to 
read directly in roentgens per min- 
ute (no stop watch is required). 

(4) It has a wide range, permitting the 
measurement of X~ray beams of 
very different intensities. 

(5) It has a high sensitivity combined 
with stability and ruggedness. 

(6) The use of radium or other long- 
lived radio-active material in the 
compensating ionization chamber 
insures an unusual permanence of 
the calibration. 

(7) No delicate apparatus is embodied 
in tins instrument. 

(8) The vacuum tubes and other “ra- 
dio” parts used can be replaced (at 
small cost) imthout affecting the 
calibration of the instrument. 
These parts are readily obtainable 
throughout the country. 

(9) Simplicity of operation. 

C. A new ionization chamber is described 

briefly in this paper. 

(1) It pennits the determination of the 
X-ray beam intensity' directly in 
roentgens per minute without pre- 
vious calibration, over a consider- 
able range of hardness. 

(2) A potential of a few hundred volts 
. is sufficient to produce saturation in 
this chamber with all practical beam 
intensities. 

D. The measuring device proper is capable 

of determining the magnitude of a very 
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small, unidirectional, electric current. 
Accordingly it may be used to measure 
anything which can be made to produce 
an electric current. In addition to 
X-rays, by suitable accessories, it can 
measure — 

(1) Radio-active substances and their 
radiations ; 

(2) Visible light; 

(3) Ultra-violet light. 

E. The instrument described in this paper 
has passed the e.xperimental stage and 
has been in actual operation for a con- 
siderable time. Its practical utility at the 
Memorial Hospital has been definitely 
established. 
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DISCUSSION 

Dr. Lauriston S. Taylor (Washington, 
D. C); As Dr. Failla began to have one 
slide after another put on the screen, they 
grew apparently more and more complicated 
until in}^ hair almost stood on end at the 
prospect of what it would be if he kept up 
much longer. But I do not believe most of 
you realize how extremely simple this final 
circuit is, compared to the corresponding 
vacuum tube circuit used by one or two 
foreign instruments which employ the 
vacuum tube for their energy-measuring 
instruments. The particular advantage of 
this circuit, as I see it, from a practical 
point of view and as Dr. Failla pointed out, 
is that it is null reading, thereby making it 
possible to use almost any old kind of 
vacuimi tube in the detector circuit. So 
that, if your technician drops a hammer on 
the vacuum tube, all you need to do is to 
go home and take a tube out of your radio 
circuit and you are ready to go on again, 
whereas, with the other instruments, you 
have to send over to Em-ope for a tube — 


possibly have to have the tube calibrated — 
and be without your instrument for some 
time. From a practical point of view, the 
importance of that feature is very hard to 
exaggerate. 

Dr. Mutscheller has talked about a new 
measuring device, and Dr. Failla has talked 
about two more, and in a little while I will 
have a couple more to talk about, so it may 
sound kind of discouraging to the people 
here. We are talking about these things 
and we keep on talking about them, and you 
begin to wonder where we are going to 
stop or if the)^ are an)" good to begin with. 
The reason is this: the development of these 
new chambers does not necessarily mean 
that there is any fundamental difficulty in- 
A'olved in our intensity measurements. 
The thing is, that only by developing new 
chambers, many of which will be super- 
seded by others as time goes on — only by 
doing that kind of work can we arrive in 
the end at something which is thoroughly 
practical and useful. So that if the physi- 
cists are going to keep on talking about such 
apparatus, as they will for some time, don’t 
get discouraged, because in the end maybe 
we will have something that is pretty usable. 

Another very important point which Dr. 
Failla’s paper has brought out is this ques- 
tion of making instantaneous measurements, 
for his circuit is adjusted until you deter- 
mine by a single reading the intensity of 
the beam. The reading does not need to 
be extended over a long period of time; 
there is not a step which is involved; you 
do not need to bring time into your calcula- 
tions; it reads the intensity of the beam at 
a given instant, and I think that only by 
such readings as that are we going to get 
away from a A"ery confusing point, the dis- 
tinction between the X-ra)- beam intensity 
and the X-ray dose. This question has been 
under argument for a number of years. 
The medical doctor thinks in terms of 
“dose,” and when you try to tell him any- 
thing about a dose, you really find that you 
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less a drawback. For this reason we have 
developed an alternating current instrument 
in which no batteries at all are used. It is 
necessary only to connect the device to a 
source of alternating current and all the 
required voltages are provided by a suitable 
“power pack/’ as in the so-called “all elec- 
tric’’ radio sets. 

The behavior of this instrument in actual 
operation, as well as the soundness of the 
principles involved, enables us to say that it 
fulfills all requirements demanded by rou- 
tine measurements in the radiological clinic. 
A very critical attitude has been maintained 
throughout the long period of development, 
looking for faults and sources of error. 
Many difficulties have been encountered but 
no insurmountable ones. The instrument 
has been used in our laboratory for some 
time both for experimental Avork and rou- 
tine measurements, and has been very satis- 
factory. A similar instrument has been in 
operation for the daily measurement of ra- 
don during the last few months. It has 
maintained its original calibration with re- 
markable constancy, so that the discrepancy 
in the readings given by our radium stand- 
ard has been consistently less than 1 per cent 
during this period. 

The Avriter takes pleasure in expressing 
his indebtedness to his assistants, Mr. George 
D. Barclay, Mr. EdAvin Lobley, and Mr. 
Leonidas Marinelli for their Avholehearted 
and valuable co-operation in the construc- 
tion and testing of the instrument. 

SUMJtARY 

A. A new type of X-ray measuring instru- 
ment is described, in which use is made 
of the Avell-knoAvn balance or compensa- 
tion method of measurement. 

(1) .\ vacuum tube device is used as 
the “balance detector.’’ 

(2) An ionization chamber containing a 
small amount of radium is used as 
the “compensator.” 


B. The instrument possesses several distinct 

advantages. 

( 1 ) Extremely high electrical insulation 
is not necessary. 

(2) The length of the cable joining the 
ionization chamber to the measur- 
ing device proper does not influence 
the readings. Therefore a long 
flexible cable can be used, permit- 
ting the observer to be in a separate 
room at any desired distance from 
the X-ray machine. 

(3) The instrument can be calibrated to 
read directly in roentgens per min- 
ute (no stop Avatch is required). 

(4) It has a wide range, permitting the 
measurement of X-ray beams of 
very different intensities. 

(5) It has a high sensitivity combined 
Avith stability and ruggedness. 

(6) The use of radium or other long- 
lived radio-active material in the 
compensating ionization chamber 
insures an unusual permanence of 
the calibration. 

(7) No delicate apparatus is embodied 
in this instrument. 

(8) The vacuum tubes and other “ra- 
dio” parts used can be replaced (at 
small cost) tvitliouf ajfecting the 
calihraiion of the instrument. 
These parts are readily obtainable 
throughout the countr}'. 

(9) Simplicity of operation. 

’. A new ionization chamber is described 

briefly in this paper. 

(1) It permits the determination of the 
X-ray beam intensity directly in 
roentgens per minute Avithout pre- 
vious calibration, over a consider- 
able range of hardness. 

(2) A potential of a ferv hundred volts 
. is sufficient to produce saturation in 

this chamber Avith all practical beam 
intensities. 

h The measuring device proper is capable 

of determining the magnitude of a very 
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T he roentgen diagnosis of a gastric 
lesion depends principally upon the 
presence of a filling defect. In a 
large proportion of ulcerative and carcino- 
matous lesions, this pathognomonic sign is 
present ; but occasionally, especially in early 
cases, no filling defect may be observed, 
even though the patient may present defi- 



nite clinical evidence of gastric disease. 
These unusual types require most careful 
study and at times frequent roentgen exami- 
nations become necessary, in order that the 
conclusions gained both by X-ra)'^ and clini- 
cal findings may be correlated and the diag- 
nosis be more definitely established. The 
diagnosis of a gastric lesion with the char- 
acteristic filling defect presents no difficulty 
and is not considered in this paper. 

iRead before the Radiological Society of North America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929. 


Insufficient attention, however, has been 
directed to the recognition of gastric disease 
in which filling defects are not revealed. 
This type of stomach usually appears nor- 
mal- and not infrequently the diagnosis re- 
mains uncertain from an X-ray point of 
view. Although it is well recognized that 
filling defects are the only positive indica- 



tions of gastric disease, secondar}^ roentgen 
signs must also be considered as an addi- 
tional aid in arriving at an earl)^ diagnosis. 
There are many secondary signs, but the 
most important are (1) an absence or di- 
minished peristalsis in the area involved, and 
(2) spasm. 

In serial roentgenography with films 
taken at short intervals, the stomach ap- 
pears to alter its contour; and it may be 
observed that the peristaltic indentations 
become deeper and shallower, coincident 
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apparently with systolic and diastolic 
changes in the musculature of the entire 
organ (1). The normal peristaltic waves 
as observed fluoroscopically, apparently 
take their origin in the fundus and travel 



Fig. 2-A. Tracing of stomach, showing the 
stereotyped or fixed appearance; note the dimin- 
ished peristalsis and an abnormal roundness of 
the lesser curvature. 


toward the pylorus. According to Al- 
varez these peristaltic waves appear as rip- 
ples originating from the region of the car- 
dia, travelling in different directions toward 
the pylorus. When serial roentgenograms 
are superimposed a change in each roent- 
genogram, revealing different phases of per- 
istalsis, is observed. An absent or dimin- 
ished peristalsis or a break in the peristaltic 
wave is presented in the films in the form 
of a fixed appearance of the curvatures of 
the stomach. This fixation, however, is 
more especially observed on the lesser curva- 
ture. When films revealing gastric lesions 
are superimposed, there is an absence of 
the dififerent phases of peristaltic waves, 
presented on the films in the form of a ster- 
eoty[)ed or fi.xed appearance. 

This condition is observed in various 
types, depending upon the lesion present: 
( 1 ) a straiglit line appearance, usually noted 
on the lesser curvature; (2) a roundness 
of the lesser curvature; (3) a possible in- 


volvement of both curvatures, with diminu- 
tion of peristalsis. 

The fixed appearance of the stomach 
when constantly present in the same posi- 
tion is usually the result of a gastric lesion. 



Fig. 2-B. Same case, with roentgenogram.s 
superimposed, illustrating the absence of peri- 
staltic waves. 


Kuttner terms the straight line appearance 
the cross-bar (Riegel) sign of Frankel. He 
observed this sign in one-fifth of twent 3 >'-six 
cases and attaches great importance to it as 
an early sign of gastric disease. 

There can be no question but that in 
many instances in which organic gastric dis- 
ease is at hand, the roentgen examination 
of the stomach being essentially negative, 
this fixed appearance is noted. This sign 
indicates changes usualh’ due to carcinoma 
or ulcer and is usually observed in the early 
stage of these affections. 

Poh'graphy, a method of oljtaining sev- 
eral exposures in rapid succession on one 
film, is described by Bernstein (4) as an 
ideal means to determine the arrest of per- 
istalsis, which is said to be of considerable 
diagnostic aid in the localization of ulcers. 
This method although valuable is not al- 
ways practical. In several instances we 
liave found the shadows of polygraphy con- 
fusing and, due to the ease with which the 


FEIJ:)MAN : GASTRIC ULCER AND CARCINOMA 


451 





Fig. Z-A. Rocntgcnogiam showing the stereo- 
typed or fixed stomach; note the roundness of the 
lesser curvature. Tracings of this case arc illus- 
trated in Figures 2-A and 2-B. 

stomach tracings can be made from a series 
of films and be superimposed, we consider 
the latter method preferable for the study 
of peristalsis. ' 

The stereotyped, fixed, or straight line 
appearance of the stomach curvatures must 
be recognized as a fairly constant sign of 
carcinoma and ulcer. The extensive stereo- 
typing is usually observed in carcinoma, 
most frequently involving the cardia of the 
stomach, while the straight line appearance 
due to a break in the peristaltic wave is not 
uncommonly the result of an ulcer, but may 
however also be produced by carcinoma. 
These signs were constantly present in a 
large series of films of these affections, 
taken in our clinic. The fluoroscopic ex- 
amination does not reveal these changes in 
detail and the findings are usually indefi- 
nite, but when they are observed at times, 
cannot be relied upon until corroborated by 
a series of films. 

The late changes of carcinoma presenting 
large filling defects, palpable masses, and 
obstruction are not considered in this study. 
Since early recognition of this disease is 
important as a means of a possible opera- 
ti\e cure, any sign which will aid in the 
recognition of this condition must be con- 



Fig. 3-B. Three months later, showing a carci- 
nomatous filling defect, confirmed by operation. 

sidered of the greatest importance. The 
sign described above must be considered as 
an aid in this direction. 

In early carcinoma both curvatures may 
become involved, revealing an absent or 
diminished peristalsis, with the typical 
stereotyped or fi.xed stomach. The stomach 
is usually situated high under the left dia- 
phragm, showing no filling defect, and may 
appear smaller than normal. The emptying 
time is usually rapid but may be normal in 
some instances. No palpable masses can 
be detected at this stage of the disease. 
However, as the condition progresses after 
some time, a filling defect may be detected 
in the cardia of the stomach, eventually in- 
volving the lower end of the esophagus and 
the cardio-esophageal opening. 

In the ulcerative type the affection usual- 
ly occurs on the lesser curvature and the 
break in peristalsis is not so marked. In this 
form the typical straight line effect is re- 
vealed, being constantly present on all the 
films. 

Persistent spasm is a frequent finding in 
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Fig. 4-^. Shows a small projecting filling dc' Fig. 4-B. Twenty-one months later, showing 
feet on lesser cur\ature of pyloric antrum an irregular cardia, the straight line effect of 

the lesser curvature, and a small annular filling 
defect of pylorus. 


gastric disease, tlie pyloric region of the 
stomach being the most common site of 
this condition; the greatest care must be 
exercised in its interpretation. Although 
this may be the only sign of a lesion pres- 
ent, especially noted in ulceration, the roent- 
genologist must first determine whether 
this spasm is produced by a cicatricial fill- 
ing defect due to an organic lesion or 
whether it is reflex. 

Spasm occurring on the greater curva- 
ture as the result of ulceration, known as 
an incisura and caused by the irritation of 
the circular muscular fibers, giving the 
roentgen appearance of an hour-glass stom- 
ach, is an example of one of the many in- 
stances in which this secondary finding may 
be of importance in the diagnosis. This 
sign, however, frecpiently occurs, on the 
otlier hand, without the presence of a filling 
defect. In a series of sixty-seven cases of 


gastric ulcer, under observation in our clin- 
ic, the presence of an incisura was re\-ealed 
without a demonstrable filling defect in 
eleven instances. In one, however, the pa- 
tient was examined on three separate occa- 
sions and no defect was observed, but an 
incisura was constantly noted. At opera- 
tion a gastric ulcer was revealed, a finding 
which was also confirmed by autopsy. In 
several instances, following numerous ex- 
aminations, filling defects were finally ob- 
served several years after a diagnosis of 
gastric ulcer had been made from the pres- 
ence of an incisura alone. The filling defect, 
when present, usually occurs opposite the 
incisura. At times, instead of noting a de- 
fect, the straight line appearance as de- 
scribed above is observed. 

In gastric disease, the earliest pathologi- 
cal changes occur in the mucous membrane 
at the stage when roentgen signs are still 
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absent, excepting for spasm, although in 
some instances peristalsis may he inhibited 
as a result of irritation. The next stage, 
however, reveals induration and thickening 
of the tissues involving the muscular layer, 
and. as a result of these changes, interfer- 
ence with the normal peristalsis may he ob- 
served in the roentgen study. A later stage 
shows tumor or ulcer formation which i*; 
noted by the presence of a defect. 

Ever}" gastro-intestinal examination re- 
quires a thorough fluoroscopic stud}’, the 
patient being examined in the antero-poste- 
rior, lateral, and oblique positions. A se- 
ries of films are made in these positions, not 
onlv for record, but also to determine the 
possibility of the presence of a small lesion 
as well as to avoid overlooking the stereo- 
typed. fixed, or straight line appearance of 
the stomach, which may occur as the result 
of the fluoroscopic method. It must be rec- 
ognized that the fluoroscopic examination 
cannot always be relied upon in the early 
diagnosis of small or early lesions of the 
stomach. 

The presence of spasm, revealed as an in- 
cisura, the straight line effect and fixed or 
stereotyped appearance of the stomach sug- 
gesting a gastric lesion will often present 
the additional data required in connection 
with the clinical manifestations and labora- 
tory findings, which will in most instances 
assist in arriA’ing at an early and correct 
diagnosis. 

It is interesting to note that the routine 
test meal showed an achylia in all of our 
cases in which the roentgen study revealed 
the stereotyped stomach and in which a di- 
agnosis of carcinoma had been made. 

CASE REPORTS 

The following case reports illustrate 
briefly the A’alue of the roentgen findings. 

Mrs. G. R., aged 61, ascribes her present 
disturbance to an accident in Januar}’, 1928, 
when she fractured three ribs. In June of 



Fig 4-C. Same case as shown in Figures 4-A 
and 4-B, also illustrating the irregularity of the 
esophagus at the cardiac end, and also showing the 
constancy of the straight line effect of the lesser 
curvature. 


that year she began to complain of nausea, 
regurgitation, and dull pressure in the epi- 
gastrium. There was an absence of pain, 
and the discomfort bore no relation to food. 
In May she became jaundiced for a period 
of four weeks and on July 3rd sought med- 
ical attention. An X-ray examination at 
this time revealed a stereotyped, fixed ap- 
pearance of the gastric outline which ap- 
peared constant on all the films. The fluo- 
roscopic examination was negati^’e. No de- 
monstrable filling defect could be detected. 
The findings suggested a gastric lesion. The 
gastric contents presented an absence of 
free HCl; total acidity of 12; blood posi- 
tive. She was admitted to the hospital in 
September, three months following the first 
examination, Avith complaint of difficulty in 
SAA’alloAving, and vomiting. The X-ray ex- 
amination at this time reA’ealed a narrOAv- 
ing and irregularity of the pyloric half of 
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Fig. S-A. Shows the straight line effect on Fig. 5-B. Same case, eight months later, illus- 

thc lesser cim-ature of the pyloric antrum, at the trating an irregular filling defect, 
arrows. 


the Stomach, suggesting a malignant condi- 
tion. Fifteen days later, on re-examina- 
tion, the esophagus presented a definite ob- 
structh-e lesion at the cardia. The Wasser- 
mann test was negative. At operation a 
large carcinomatous mass was detected at 



Fig 6-.-1 Shows the straight line appearance of 
the k'cscr cureature at the arrows 


the cardia of the stomach, extending to the 
pylorus. 

Mrs. A. L., aged 58. This patient gave 
a history of stomach disturbance of many 
years’ standing, associated with pains in the 
right side. Recently a loss of appetite and 
black stools were noted in addition to some 
loss of weight; vomiting did not occur. 
In February. 1927, an X-ray examination 
revealed the typical stereotyped or fixed ap- 
pearance of the stomach, especially noted on 
the lesser curvature. No demonstrable de- 
fect was observed; the pylorus was some- 
what narrowed. The changes suggested an 
old ulcer. In October. 1928, still complain- 
ing of her stomach disturbance, she was re- 
examined and a partial obstruction of the 
esophagus at the cardia end was observed 
The cardia of the stomach was irregular 
and fixed in appearance; the pylorus show- 
ed a small annular filling defect; a large 18- 
hour retention was also detected. The 
roentgen diagnosis was carcinoma of tlie 
cardia of the stomach, involving the cardiac 
end of the esophagus, and annular carcino- 
ma of the pylorus, with pyloric obstruction. 
The examination of the gastric contents 
was interesting, in that in 1918 there hafi 
been an absence of free HCl, with total 


FELDMAN: GASTRIC ULCER AND CARCINOMA 


455 



Fig. 6-5, Same case as shown in Figure 6-A, 
illustrating the constancy of the straight line. 


Fig. 6-C. Roentgenogram of the stomach of 
the same case, repeated on the following day 
showing the constant appearance of the lessei 
curvature noted in Figures 6-A and 6-5. 


acidity of 12. In May, 1924, there was still 
an absence of HCl, and total acidity of 11, 
and on November 17, 1925, the test meal 
still showed an achylia. On October 3, 
1928, the tube could not be passed beyond 
the cardiac end of the esophagus. 

Mrs. M, F., aged 62, had complained of 
stomach disturbance since 1920, with plains 
in the left side and back. There were pres- 
ent pains on swallowing, vomiting, poor ap- 
petite, sour regurgitation. A fluoroscopic 
examination at this time revealed a small 
stomach, with changes suggesting an ulcer 
in association with right upper quadrant ad- 
hesions. No films were made. In Septem- 
ber, 1928, or eight years later, she com- 
plained of difficulty in swallowing, loss of 
weight, pains in left chest, substernal dis- 
tress, and vomiting. The X-ray examina- 
tion at this time showed a slight retardation 
of the barium meal at the cardiac end of 


the esophagus, but no irregularity of the lu- 
men was observed. The stomach was small, 
well up under the costal margin, emptied 
rapidl)'-, and presented the typical fixed or 
stereotyped appearance without the presence 
of a filling defect. The pylorus and duo- 
denal cap were normal. The findings sug- 
gested a gastric lesion. On the fluoroscopic 
examination these changes were not detect- 
ed. The diagnosis of a malignant gastric 
lesion also involving the cardiac end of the 
esophagus was made. Examination of the 
gastric contents eight years previously had 
showed an absence of free HCl. In Sep- 
tember, 1928, there was still an ach)dia 
present. The V\^assermann test was nega- 
tive. An exploratory operation performed 
on November 30, 1928, revealed an indu- 
rated annular mass at the cardia of the 
stomach, involving the cardiac end of the 
esophagus. The stomach was located high 
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under the costal margin, the mesenteric 
glands were enlarged and indurated. The 
diagnosis of carcinoma was confirmed. 

Mr. F. L., aged 71, dated his disturbance 
as having been- present since 1923. He 
complained of pains in the stomach imme- 
diately following meals, but retained a good 
appetite. Neither vomiting nor loss of 
weight was noted. An appendectomy had 
been performed in 1918. In March, 1924, 
an X-ray examination revealed a broad, 
flattened, straight line appearance of the 
lesser curvature of the pyloric antrum, and 
a diagnosis of a gastric lesion, probably an 
ulcer, was made. In November, or eight 
months later, he still complained of pains 
without relation to food. At this time there 
was still no vomiting or loss of weight. An 
X-ray examination revealed an irregular 
filling defect in the same region as the 
straight line appearance noted in the first 
examination. These changes suggested car- 
cinoma. The patient later developed a pal- 
pable mass. The gastric contents in March 
showed an absence of free HCl ; blood pos- 
itive. In November there was still an 
achylia present. 

SUMMARY 

The early signs of gastric disease as de- 
termined by radiological methods are pre- 
sented, with a description of these findings. 
The importance of arriving at an early di- 
agnosis without the presence of an organic 
filling defect is stressed. The fluoroscopic 
examination in the early stages of gastric 
disease may not reveal any abnormal 
changes; however, a series of films usually 
presents evidence of spasm or abnormal 
peristalsis. Frequent roentgen examina- 
tions are often necessitated, especially when 
the roentgen diagnosis and the clinical find- 
ings do not appear to be in accord. 

COXCLUSIOXS 

1. A stereotyped, fixed, or straight line 
appearance of the curvatures of the stom- 


ach as revealed b}^' roentgen examination 
occurs as the result of a thickening, indu- 
ration, and infiltration of the tissues of 
this organ. 

2. Diminished or absent peristalsis or a 
break in the peristaltic wave is probably the 
earliest roentgen sign of gastrie disease. 

3. A small stomach, located high, pre- 
senting the fixed and stereotyped appear- 
ance, emptying rapidly, even though show- 
ing no filling defect, is frequently the re- 
sult of a carcinoma at the cai'dia of the 
stomach. 

4. Spasm is frequently the result of a 
gastric lesion; the incisura is a typical ex- 
ample. It occurred in 16 per cent of the 
cases of ulceration. 

5. The presence of a filling defect is 
not alwaj’s necessary in order to establish 
the roentgen diagnosis of a gastric lesion. 

6. The proper interpretation and eval- 
uation of the roentgen signs here described 
is highly important in the early diagnosis 
of gastric disease. 
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DISCUSSION' 

Dr. L. T. LeWald (New York) : There 
is one phase of the diagnostic features that 
I think I can illustrate by a case in which it 
would not have been necessary to give bari- 
um to outline the tumor, as it is shown in 
contrast to the gas bubble in the stomach. 
The tumor (Fig. 1) occurred in the cardiac 
end of the stomach, and tended to obstruct 
the esophagus. The diagnosis has lieen con- 
firmed by operation. 
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Fig. 1. Carcinoma of cardiac end of stomach 
Note that the tumor can be seen in contrast to the 
air in the gas Inibiilc, so that the diagnosis might 
have been made without the use of opaque material. 

Dr. Edward S. Blaine (Chicago): I 
wish to add a bit of confirmatory informa- 
tion to certain of the points Dr. Feldman 
has presented. May I relate an interesting 
experience that occurred to me rather early 
in my X-ray work in gastric investigations? 
Being a first experience this iiarticular event 
became fixed in my memory, so that I haA'e 
never forgotten it, but have observed the 
same X-ray findings frequently since that 
time. 

I had before me a large sized male indi- 
Audual about sixty years of age whose 
Aveight of more than two hundred pounds 
offered considerable difficulty in the Avay of 
fluoroscopy. The usual quantity of opaque 
material Avas ingested Avithout incident and 
the shadow of its passage through the esoph- 
agus presented nothing unusual. Below 
the diaphragm the shadow failed to develop 
the usual gastric configuration. The stom- 


ach was of exceedingly small, “steer-horn 
shape,” lying high under the diaphragm, 
lieart, and liver — so high that it was entire- 
ly out of reach to palpatory effort. The 
opaque material poured out into the small 
boAvel without appreciable delay and I Avas 
unable to detect any peristalsis. Serial and 
multiple superimposed exposures made im- 
mediately afterwards confirmed the pres- 
ence of a very small stomach, out of all pro- 
portion to so large an individual, and Avith 
no appreciable peristaltic Avaves. I consid- 
ered this complex as indicating an organ 
with inflexible Avails, and, although the clin- 
ical evidence Avas not regarded by the pa- 
tient’s physician as compatible, I made an 
interpretation of an extensive scirrhous car- 
cinoma of the stomach. Fortunately for 
me, this patient Avas operated on and this 
diagnosis found to be correct. 

Undoubtedly some of those in this audi- 
ence Avill recall my routine technic in gas- 
tric X-ray examinations, a feature of Avhich 
is the “polygram,” consisting of fiA’e or 
more superimposed exposures of the opaque 
filled stomach on one 8X10 film. Four of 
these are made in eA^ery examination, in 
addition to other single exposures of larger 
sized films. These four 8 X 10 films give 
us tAventy different exposures, indicating a 
like number of positions of the gastric 
Avaves, one-half of which are made in the 
morning study and the other half from four 
to six hours later. On these twenty ex- 
posures on four small films Ave haA^e ap- 
proached the effect of a fluoroscopic study 
for a like period, and in this manner have 
been able to detect local alterations of peri- 
staltic action as Avell as total absence of 
movement of the gastric Avails. In some 
cases of early ulcer, as well as earl)'^ malig- 
nancy, Ave have made a correct deduction on 
the basis of this technic. 

Dr. a R. Bloom (Detroit, Mich.): I 
Avish to add that I have much appreciated 
Dr. Feldman’s paper, because as a rule Avhen 
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findings of carcinoma of the stomach are 
made, it is too late to operate. There is one 
point brought out Dr. Feldman which I 
think should be emphasized, and that is the 
employment of repeated X-ray examina- 
tions. The Mayo Clinic have shown re- 
cently that early diagnosis of cancer can be 
made on repeated examinations. Along 
this line, I want to recite two cases. 

The first case was that of a woman about 
38 years of age, who had complained of 
gastro-intestinal symptoms for about three 
years. She had been examined in three 
different clinics, and each time had been 
diagnosed as negative. When I saw her, a 
year after her last examination, there was 
a niche high upon the lesser curvature, about 
the size of the end of the thumb. I re- 
e.xamined her in about a month and there 
was no change in size. She was operated 
on and the ulcer excised. Grossly there was 
no evidence of malignancy; on microscopic 
examination numerous young fibroplastic 
cells were found. Four months later she 
died of diffuse metastasis and a mass was 
found at the site of the lesion. 

Another case was of a man about 50 
years of age, who had been complaining of 
heartburn for some ten years. He had had 
three or four gastric hemorrhages. The 
week before I saw him, his symptoms had 
suddenly changed for the worse, and he ex- 
perienced no relief from soda, as he had 
done on previous occasions. When I ex- 
amined him. I noticed a ragged filling de- 
fect at the pyloric end of the stomach and 
made a diagnosis of carcinoma based on 
thi^; defect, and also on the history of a sud- 
den change of symptoms. Two months 
later I re-examined him. He was feeling 
much better and the filling defect was mark- 
edly reduced, so that he probably had an 
inflammatory condition around the pyloric 
region. 

Dr. L. A. Milkm.\x (Scranton, Pa.): 
Of special interest were Dr. Feldman’s re- 


marks about the straightening of the lesser 
curvature — not only a straightening of tlie 
lesser curvature but also an actual shorten- 
ing. This actual shortening leads one fre- 
quentl}’- to look out for gastric malignancy. 

Dr. S. a. Portis (Chicago): I am very 
much interested in Dr. Feldman’s discussion 
of his subject. The inflexibility of the 
lesser curvature is an important roentgeno- 
logical factor. However, another very im- 
portant finding where flexibility cannot be 
determined is the evidence of a small, fine, 
moth-eaten irregularity of the lesser curva- 
ture side. This results, as a rule, from very 
rapidly growing tumors. They metastasize 
early, and even though there may not be 
material enlargement of the original lesion, 
surgery in these cases offers very little, if 
any, assistance. 

Dr, Feldman (closing) : I thank you 
for the discussion of this paper. In refer- 
ence to the cascade stomach, we recognize 
tliat as an abnormal stomach in most in- 
stances, but it does not fall into the type of 
stomach that I want to impress upon you. 
We recognize a cascade stomach as one with 
a defect: the type of stomach which I want 
to bring out is one without any demonstra- 
ble filling effect. 

With regard to symptoms, of course the 
gastro-intestinal patients that I have seen 
usually have gastro-intestinal symptoms. 

Most clinicians disregard the early roent- 
gen signs, because they do not know any- 
thing about them. Very few essayists have 
stressed the early roentgen signs. In fact, 
Avhen we first spoke of the sign, it was dis- 
regarded; and until we had enough cases, 
especially operative cases, to prove our 
signs, we were hesitant ourselves and a sug- 
gestive impression was given. 

In reference to the shortening of the 
stomach, I mentioned in my paper that the 
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stomach is iisiiall)'’ small, talcing into con- There is a peculiar smallness of the stomach 
sicleration that there is some shortening, which we do not usually see normally. 


Mount Vernon Hospital and Radium 
Institute. Editorial. Brit. Med. Jour., June 
28, 1930, No. 3625, p. 1185. 

The Mount Vernon Hospital at Northwood 
has been converted into an institution for the 
study of malignant disease under research con- 
ditions. Tiie medical staff has been reorgan- 
ized and augmented by workers from other in- 
stitutions, chosen because of their interest and 
experience in the radium treatment of cancer. 

A working scheme lias been drafted for 
affiliation between the Radium Institute and 
the Mount Vernon Hospital, under the dean- 
ship of Sir Cuthbert Wallace, the combined 
institution to be called the Mount Vernon 
Hospital and Radium Institute National Post- 
graduate School of Radiotherapy. Radium 
will be furnished by the National Radium 
Commission, which also supplies the West- 
minster Hospital Radium Annex, where 
experiments, on behalf of the Commission, are 
being carried on with a 4-gram “bomb,” in 


order to determine the value of mass irradia- 
tion and long-distance radium therapy. 

Wallace D. Mackenzie, M.D. 


On the Pathogenesis of Eventration of the 
Left Side of the Diaphragm. Pietro Del 
Buono. Rivista di Radiologia e Fisica Med- 
ica, March, 1930, II, 118. 

The author discusses various causes of even- 
tration of the diaphragm, and concludes that 
in a certain limited number of cases it is pos- 
sible to admit the congenital origin of the 
lesion. The more probable causes are inflam- 
mator}'^ or neoplastic diseases in the thorax 
or in the abdomen, from which the diaphragm 
may be injured, sclerosed, or atrophied. The 
most frequent cause, however, is ulcerative 
or neoplastic disease of the stomach, which can 
be demonstrated radiographically and which 
is responsible for adhesions and indirect pres- 
sure on the diaphragm. 

E. T. Leddy, M.D. 



QUANTmi ENERGY OF X-RAYS; A XEY* I^IETHOD OF 

•MEASURING IT* 

By A. ilUTSCHELLER, Ph.D,, Xew York City 


I T ^lAY be regarded as significant that 
so little is known about the possible 
existence or non-existence of specific 
biological effects of certain wave lengths of 
X-rays. A possible reason why this field re- 
mains practical!}- untouched is that the wave 
theory of X-rays explains only a certain few 
facts, but fails to account for many impor- 
tant characteristics of X-rays. The modern 
quantum theor}*, on tlie other hand, accounts 
for many important characteristics of 
X-rays, notably those of scattering and the 
conversion of primary radiant energ}* into 
other forms of energ}-. All tliese processes 
are the basis for the utilization of X-rays 
in therapy. The reason why the quantum 
theor}- is not applied more e.xtensively is 
that the metliods. known up to the present, 
of experimentally measuring the various 
factors in the quantum expression are too 
difficult and too elaborate for clinical or 
even for experimental application. 

.•\ new method is described in tliis paper 
which by a simple and convenient process 
enables one to determine tlie energ}- of radi- 
ation quanta. It is to be expected tliat this 
method may be instrumental in directing 
research and clinical workers into the sim- 
pler and much more successful ways of 
thinking in terms of the modern quantum 
theory, to take the place of the still ex- 
tensively applied wave idea of X-rays. 

THEORETICAL 

In terms of the quantum theor}- a beam 
of X-rays is to be regarded as consisting of 
a stream of a definite number of small units 
of energ}- known as quanta. These quanta 
are projected out from the target of the 

before the Rsdiolos^cal Sodcty of Xoith America at 
tbe Fiftccrtb Annual Mecttns^. at Toronto, Dec. 2-^, 1^29 


X-ray tube. and. on penetrating substances 
(such as. for instance, a mass of biological 
tissue), there is an effect produced tliat is 
proportional to the number of the quanta 
multiplied by tlie energ}- carried by each 
quantum. In this respect these quanta behai'e 
as if they had a definite mass, leading us to 
think of tliem exactly as we think of a blast 
of discrete particles of which each particle 
carries a definite amount of kinetic energy-.' 
Then we know that the bombarding effect 
of such a stream of particles is measured as 
the product of the number of particles times 
the energy of each particle. 

Now. in connection u itli X-ra}- radiation, 
we know tliat the quantum energy- is a func- 
tion of the wave length® and also that the 
wave lengtli is fixedly related to the average 
absorption coefficient of the radiation.* 
Then, this average absorption coefficient is 
definitely connected witli two coefficients 
that are easily measured as transmission 
values of intensities through a known sulj- 
stance as an absorption medium.® Each of 
tliese functions is represented or e.xpfessed 
by an equation and these three equations can 
be substituted to give one that e.xpresses the 
energy of the quanta in terms of these two 
measurable absorption intensities.® The re- 
sulting equation is somewhat unwieldy for 
direct computation and for that reason it is 
most convenient to read the energ}- of the 


iThis i' the idea of ir.erlia of energy, which is one of the 
principles of Einstein’s special relativitjr, according to which 
•‘ererj- quantity of energy of any hind whatever has asso- 
ciated with it a certain amount of mass.” See Compton. 
.Appendix 1. 

sSotamerfeid. .Arnold J. W., .Alomhau und Spehtrallinien, 
3rd Ed., Chapter 4. 

ARichtmyer, F. K., Physical Rev., July, 1921, XATII, 13. 

SThe well known experimental absorption equation 

Io;(I — 1 1 = m -x. 
o a 

G.AIl mathematical references and equations are omitted 
from th:.. paper. These will be published in a phys’Cal 
jonmal- 
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Fig. 1. Curve from which the quantum energy in ergs is read in terms of the ratio of radiation 
intensities transmitted through 1 mm. of copper. 


quanta as ergs from the curve given in 
Figure 1. 

EXPERIMENTAL 

At the outset of the experimental work 
there are three hypotheses either for verifi- 
cation or disproval. These are: 

( 1 ) That the dosimeter or iontoquanti- 
meter employed for measuring the radiation 
intensity actually measures the total energ)>- 
of the radiation; 

(2) That it measures the radiation en- 
ergy independent of the wave length, and 

(3) That the method hereinbefore out- 
lined accurately measures the energy of the 
quanta, and that this energ}^ as measured 


b)'^ this method is directly proportional to 
the biological effect of the radiation. 

For the experimental testing of these 
propositions the radiation from a well 
evacuated high voltage deep therapy tube 
energized with 4 ma. of constant potential 
current at voltages measured from the mini- 
mum wave length of spectra made with a 
Seemann spectrograph was emploi^ed.^ A 
series of absorption curves were made in 
copper at voltages in steps of 10 kilovolts, 
from 200 kiloi^olts downward. From these 
curves the absorption ratios were read at 
points on the curve 1 mm. apart. From the 
curve of Figure 1, then, the quantum energy^ 

TMutscheller, Radiology, May, 1929, XII, 388. 
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TABLE I 


K.V. d. c. 
from 

X min. 

lo 

L 

Mm. Cu 
passing 

10% 

r/min. 

10 div. = 

3.75 r 

\V = ergs 

X 10-’* 

W from curve 
ergs X 10—’ 

129 

2.75 

1.08 

1.60 

11.3 

1140 

133 

2.54 

1.22 

1.72 

11.84 

11.75 

143 

2.26 

1.40 

1.85 

12.42 

12.40 

152 

2.10 

1.58 

1.90 

12.64 

12.80 

162 

1.98 

1.81 

2.05 

13.14 

13.25 

171 

1.83 

2.09 

2.20 

13.97 

13.80 

181 

1.65 

2.50 

2.40 

14.86 

14.90 

190 

1.51 

3.00 

2.75 

16.43 

16.60 


9 T 

*\V calculated wth the equation W “ — X 10' }~ 4.2, 

4 m 

usinjr for r/min, the experimental values in Column 4. 

in ergs read for each of tlie A'oitages 
or waA'e lengths generated. These are re- 
corded in Column 6 of Table 1. 

Returning now to the theoretical require- 
ments referred to earlier, we find that at 
CA-ery A'oltage tlie total radiation energy as 
measured AA'ith the dosimeter is to be equal 
to the number of quanta multiplied by the 
energy of each quantum. If, noAA', the elec- 
trical energy input into the X-ray tube is 
kept constant, then the number of the quanta 
making up the radiation aa'ouW be constant, 
and thus, by diA’iding the total ionization 
energA' by the quantum energA% AA'e should 
obtain a constant numerical A'alue for the 
number of quanta produced Iw the fi.xed 
electrical discharge through the tube. 

To fi.x the electrical discharge through 
the tube and thereby to fix as constant the 
number of quanta of X-rays produced, aa'c 
proceeded as foIloAA's: From the absorption 
curA'es (Fig. 2) it AA-as determined at A\'hat 
filter thickness at the various A'oltages em- 
ployed, there is transmitted the same per- 
centage of the total radiation, Avith the pro- 
viso that the point representing the filter 
must lie on the straight line part of the 
curves. This is necessary in order to satisfy 
the conditions upon Avhich the validity of 
the absorption eriuation used in the deriva- 
tion of the energA- equation is based. 
The transmission value of 10 per cent aa'AS 


found to be practical, and total intensity 
measurements in r-units (Avhich are electro- 
static units) Avere made Avith several dosim- 
eters at filter thicknesses that transmitted 
exactly 10 per cent of the radiation. The 
A^alues obtained Avith one dosimeter actually 
independent of AA’^aA'e lengths and, of course, 
obtained by intrapolation from measure- 
ments through A'arious aA'ailable filter thick- 
nesses. are recorded in Column 3 of Table 1. 

It remains noAv to test the A-alidity of the 
three liA'potheses with these e.xperimental 
data. For this purpose there are tAA'-o Avays 
open. First, by plotting the total radiation 
intensities measured against the quantum 
energy, as is done in Figure 3. The points 
are located along a straight line, indicating 
that there is a direct linear relation betAveen 
these factors. Then, the straight line is rep- 
resented by an equation of the general form 
of that giA'en by Einstein® to represent the 
ejection of electrons under the impact of a 
radiation. Avherein the energy of the ejected 
electrons is equal to the energy of the quan- 
tum energA' minus the energy required to 
pull these electrons out of the atoms from 
Avhich they' are to be freed. The physical 
conditions are, therefore, identical Avitli 
those demanded by the theory. 

But still further, Ave can calculate Avith 
the ecpiation of the straight line plot, the 
values of the quantum energy' at each A'olt- 
age and enter these values calculated from 
tlie experimental ionization intensities on the 

sFor an interesting^ discussion of this equation, 'ce 
myer. Introduction to Modern Physics, 1928, pp. 163-63. 
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curve used to read off the quantum energy, 
and we find, in Figure 4, that tlic measured 
values agree, within experimental errors, 
with the theoretical requirements. 

In the second place, we can. as above out- 


46.1 

METHOD OF MEASURING QUANTUM ENERGY 

This is the method as it .should be carried 
out in the practical therapy laboratory for 
the purpose of defining or of measuring the 



Fig. 2. Absorption curves in copper of various voltages constant potential 
current. 


lined, calculate the value for the number of 
quanta produced by 10 per cent of the radi- 
ation corresponding to 4 ma. at a distance 
of 55 cm. from the target, and we find, as 
shown in Table II, that the value for the 
number of quanta is the same at all volt- 
ages. Both these tests, therefore, indicate 
that each one of the propositions made must 
be answered in the affirmative.® 


^Regarding the relation 
action of the rays see R. 
XXXIII, 199; Festschr. d. 
gart, 1929, p. 109. 


of total energy and bioloi 
Olocker, Strahlentherapie, 1 
Technisch. Hochsch ule zu S 


cpiality of the radiation employed. It may 
be carried out in either of two ways, of 
which the second is the preferred one. 

The radiation is filtered with a forefilter 
sufficient to produce a constant absorption 
coefficient. For this purpose usually a filter 
of from ^2 to ^ mm. of copper is required: 
in order to be on the safe side, 1 mm. is 
better. The intensity of the radiation is 
measured and then exactly 1 mm. of copper 
is added and the intensit}" is measured again. 
Either the smaller discharge time is divided 
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Fig. 3. Plot of the total energj- of the radiation measured with a dosimeter and the quantum energ 3 ’. 


TABLE II 
4 

Since r/min. — - \V — .95, a dose of I r is pro- 
9 

duced when the number of quanta per c.c. of air is 
r/min 9.5 

n = 

.444 \V 


K.V. d. c. 
from 
\ min. 

r/min, 

meas. 

W ergs 
X 10-8 

n 1 

1 

129 

1.6 

11.4 

.505 X 10’ 1 

133 

1.72 

11.75 

.513 X 10’ 

143 

1.85 

12.40 

.510X10’ ; 

152 

1.90 

12.80 

.502X 10’ 

162 

2.05 

13.25 

.510 X 10' 

171 

2.20 

13.80 

.514 X 10' 1 

181 

2.40 

14.90 

.506X 10’ 

190 

2.75 

16.60 

.502 X 10’ 1 


i4.062 8 = .5aS X lO'i 

j for the number ] 
of quanta 


into the larger or the smaller intensit}- is 
divided into the larger, and the quotient is 
the value L/L. In the curve of Figure 1, 
directly above this quotient on the base line 
is found the quantum energ}' of the radia- 
tion in ergs.^® 

The second method consists in making a 


lOA condition h thnt the electrodes or the walls of the 
ionization chamber ^haU not be exposed to X-rays. Either a 
chamber described m Radiolocy. May, 1924, II, 320, or one 
shown in Vipurc 5 i*- to be employcfi 


complete absorption curve in copper and 
plotting it on semi-logarithmic paper. The 
data to be plotted are calculated from the 
discharge times measured by dividing the 
discharge time measured with the entire fil- 
ter into the discharge time with 1 mm. less 
copper as a filter, multiplied by 100. This 
gives the percentage of the radiation trans- 
mitted through 1 mm. of copper for which 
the curve is computed. It is usually most 
convenient to emplo}- as filters 0.2 mm. of 
copper and to take ten readings, to a total 
filter thickness of 2 millimeters. It is abso- 
lutely necessary to test the measuring cham- 
ber for leakage and for non-e.xposure of the 
electrode, and the best test for that pur- 
pose is that the absorption curve from points 
representing more than ^ or ^ mm. of 
copper must be a straight line. An absorp- 
tion curve offers the assurance over the 
■‘two point” method, that no errors in meas- 
urements are present and that small experi- 
mental errors are evenly distributed on both 
sides over the entire curve. Also, an absorp- 
tion curve indicates the correct filter thick- 
ness“ to use, and in a general way lends 


iijr-.it'chelier, Kadwlogy, May, 1024, II, 330. 
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itself to very useful interpretations. Of 
course, readings of intensities may be taken 
along any part of this curve, so long as the 


wave lengths, then the assumption is proven. 
Many instruments in use do not satisfy this 
condition, and, therefore, it must he said 



distance between the points taken repre- 
sents 1 mm. of copper, and then the quan- 
tum energy is read from Curve 1. 

DISCUSSION' 

We can now look into the matter as to 
what can he done with these results. 

In the first place, we are now using vari- 
ous forms of ionization chambers for meas- 
uring radiation intensities in terms of 
r-units, which are assumed to measure the 
radiation energy degenerated in 1 c.c. of 
air under standard conditions. It is also 
assumed that this is true for all wave lengths 
within certain limits. Now, inasmuch as 
such an instrument measures total energy, 
i.e., the product of quantum energy times 
the number of quanta, there is nothing to 
indicate that the assumption is proven cor- 
rect. But now we can measure the average 
energA' of the individual quanta and if the 
total ionization current divided by the 
quantum energ}- giA-es the constant value 
0 508 X 10^ for the number of quanta for all 


that they do not measure independent of 
the AvaA-e length. 

Furthermore, the definition of the r-unit 
has long been a casus helli. But on the basis 
of these quantum developments it is an easy 
matter to define the r-unit in terms of the 
number of quanta Avhich, Avithin a certain 
definite solid angle from the tube, are re- 
quired to produce an ionization current of 
1 E.S.U. There is an almost unlimited field 
for expansion and simplification noAV pos- 
sible, and there are good prospects that the 
entire dosage problem aauII be A'^erA’’ consicler- 
ably simplified. We may look Avith anticipa- 
tion in the direction of important disclos- 
ures in research on the biological effects of 
A'^arious AA'^aA'^e lengths or quanta energies. 
We haA^e to think only of the antirachitic 
Avave length band and the so-called Gur- 
Avitsch or mitogenetic rays to feel that 
there is no reason to consider the existence 
of more such selectiA'^e effects at specific 
AvaA^e lengths as impossible. 

This Avork Avill, therefore, be continued 
in our laboratories as intensir^ely as is pos- 
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sible, but I invite the co-operation of every- 
one who is inclined and disposed to partici- 
pate in tliis work. 

SUMMARY 

In this rather early report is shown — 

1. A new method of measuring experi- 
mentally the quantum energy in ergs of 
X-ra}’- radiations produced at various volt- 
ages. 

2. A method of testing dosimeters, i.c., 
ionization chambers used for intensity meas- 
urement, for their dependence or non-de- 
pendence on ware lengths. 

3. It is pointed out how the clinical as- 
pect of radiation therapy can be simplified 
by the application of the quantum principle, 
and that in all probability the clinical effects 
of X-ray radiation run parallel not with the 
total ionization effect, the wave lengths, or 
the absorption coefficients, but with the 
quantum energy and the total number of 
the quanta. 

4. In view of the facts outlined, it is 
suggested that clinical radiation data and 
especially quality measurements be made 
and recorded in terms of quanta energy or 
ergs. 

DISCUSSION 

Dr. Francis Carter Wood (New 
York) : The problem of trying to discover 
whether the ionization chamber of the open 
type, which I believe was originally devised 
by Perrin and developed by Duane, meas- 
ures energy or not is one which has occupied 
the workers in man}^ laboratories for some 
time. It seems to me that it is the last im- 
portant problem of radiation measurement 
left to be solved. Of course, all other ioni- 
zation chambers have to be checked against 
the open one to see whether their readings 
are correct. Of late one of the commercial 


machines has been tested against flies’ eggs, 
which do not show any wave length effect, 
and found to correspond within about 2 
per cent to the biological test. Practically, 
I think the biological test is the important 
thing, for the radiologist does not care any- 
thing about the purely physical side. The 
important thing is that we are applying 
radiation to another biological object, the 
human body. It is interesting to see how 
many people have guessed at this question 
of relationship between the ionization and 
energy. Both sides have proved to every- 
body’s satisfaction that the ionization does 
not read energy and that it does read energy ! 
So far as I am concerned, I have always 
held to the view stated to me fifteen years 
ago by Professor William Duane, that the 
only possible relation of the action of X-rays 
would be the energy one, that is, the effect 
would be directly proportioned to the energ)’- 
absorbed. For this reason I have always 
assumed, though knowing it not proved, 
that the open ionization chamber did meas- 
ure energy. In our biological experiments 
the column of air has about the same ab- 
sorption as the flies’ eggs, and therefore we 
are working with exactly the same portion 
of the absorption curve. 

As to this ingenious paper, the question is 
if the short wave lengths give off a larger 
number of quanta, why do not those quanta 
do more damage to the cells ? And thus we 
are thrown back on the same old thing, that 
they are less absorbed in the tissues, and 
back we go to the absorption of the open 
ionization chamber as the sole measure of 
the amount of effectii^e energ)' which hits 
minute biological elements. What that ef- 
fective energy does when it hits the human 
body, in which very complicated scattering 
takes place, is quite another problem, and 
I have confined myself solely to discussing 
the phenomena which occur in these small 
eggs or very small tumor particles where 
all scattering is eliminated; in other words, 
simplifying the problem as much as pos- 
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sible. The more complicated problem be- 
longs to the clinician. 

Dr. Lauriston S. Taylor (Washington, 
D. C.): Dr. Mutscheller’s work is clearly 
along the most advanced lines, and Avhile I 
am not completely clear in my own mind at 
this time about the full details of it, 
inasmuch as I have not seen his completely 
worked out publication, it is to be hoped that 
it will lead us somewhere correctly, and in 
terms of energy'. Up to the present there 
have been only two or three determinations 
made of the absolute energy of an X-ray 
beam. These determinations involve some 
of the most difficult tasks that have been 
confronted, because of the extremely weak 
intensity being dealt with. I believe that for 
a very powerful water-cooled tube operating 
at one hundred milliamperes and about 
sixty kilovolts the energy^ is one one-hun- 
dredth of an erg per minute, which is almost 
less than nothing at all. The method used 
to investigate this involves a medium which 
can be exposed to the X-ray beam, and ab- 
'orliing the total amount of energy, it then 
l)ec(Jines possible to measure the resulting 
\ery slight increase in the temperature of 
tin’s body Dr. Terrill has tried this at the 
Cr(jcker Institute. Crowther has tried it in 
Lngland and Kulenkampff and Rump have 
tried it in Germany, and unfortunately all 
of them disagree, so that so far as an abso- 
lute measurement of X-ray energy is con- 
cerned. we are still in doubt. It is to b-' 
hoped that this work of Dr. Mutscheller s, 
while not an absolute method of measuring 
the energr', will at least give us a way of 
arri\ ing at the energy by some other route. 

Dr. G F.mlla tXew York): Since I 
have not read Dr Mutscheller’s paper I find 
it impossible to discuss certain technical 
points in it from the abridged presentation 
I have heard. Of course, it would be im- 
portant to measure the actu?’ energy in an 
X-rav beam. Many attempts have been made 


in the past, but they have not been very suc- 
cessful on account of the minute quantities 
of energy involved. Dr. Mutscheller appar- 
ently has attacked the problem in an indirect 
way and this may lead to some interesting 
results. 

In this connection, it seems to me there is 
an important point which should always be 
borne in mind. In considering the effects of 
radiation it is not the actual amount of ener- 
gy falling upon the irradiated substance 
which is important, but, rather, the fraction 
of this amount which is effective in produc- 
ing the observed change. For instance, when 
hard X-ray's are used, most of the energy 
of tlie beam passes through the superficial 
layers of the material and can have no ef- 
fect on it. Only the small amount which is 
absorbed is responsible directR or indirectly 
for the changes produced. 

Applying this mode of reasoning to ioni- 
zation measurements, it will be seen that the 
ionization chamber measures only'' the frac- 
tion of the radiation passing through it 
which is absorbed by' the air in the chamber 
or is in, some way effective in producing ions 
(for instance, by liberating high speed elec- 
trons from the walls of the chamber). In 
order to measure the total energy' in an 
X-rav beam by' means of an ionization cham- 
ber, the latter would have to be so large that 
the scheme becomes impractical. 

But granting that by making certain as- 
sumptions one can calculate the energy iit 
an X-ray beam, it does not seem to me that 
this information will help us materially in 
the correlation of radiation dose and bio- 
logical effect produced. As already stated 
it is not the total energy' of the beam tha' 
comtts, but the part that is biologically ef- 
fective. This varies with the wave length 
of the radiation. As a matter of fact, it is 
reasonable to expect a simpler relation lie- 
tween radiation and biological effect if the 
radiation is measured by a suitable ioniza- 
tion chamber, than by determining the total 
energy' of the beam. In other words, tiw 
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ionizing: effectiveness of a beam of rays is 
apt to be a good index of its biological ef- 
fectiveness, irrespective of the wave length. 
However, this question cannot be settled 
a priori and has not been settled experi- 
mentally. 

The be.st available information on this 
problem has been supplied by Packard’s ex- 
periments in Dr. Wood’s laboratory. Tt has 
been found there that equal amounts of 
X-rays produce the same effect on Dro- 
sophila eggs over a wide r.ange of wave 
lengths. This result is definiteh’ established, 
but I think we are not justified in assuming 
that the same result would be obtained with 
all other biological media. If this were the 
case then the same relation should also hold 
for the production of skin erythema with 
X-rays of different quality. According to 
some experiments, however, this is not the 
case. 

In attempting to explain the apparent dis- 
crepancy, Wood points out that erythema 
is a very complicated reaction in which many 
different types of cell take part. Further- 
more, scattered radiation, which is practical- 
ly absent in the Drosophila experiments, 
plays an important part in the erythema ex- 
periments. It seems to me that this ex- 
planation is not wholly satisfactory. If we 
assume that the effect of radiation on all liv- 
ing cells is independent of the wave length, 
then skin erythema should also be indepen- 
dent of wave length. The pressure of scat- 
tered radiation cannot influence the result, 
provided it is also included in the ionization 
measurement, because it differs from the 
primary radiation only in quality. However, 
skin erythema involves many complications 
and I agree with Dr. Wood — although on 
different grounds — that such experiments 
are not in the same class as the Drosophila 
experiments. 

Dr. Francis Carter Wood (New 
York) ; Perhaps Dr. Failla has left a false 
impression of my statement in which those 


who arc here might be interested. I meant 
to say that the process which occurs in a 
complex body made up of tissues of very 
different sensitivities, of extraordinary an- 
atomical complexity, renders the discovery 
of the relationship between wave lengths 
and effect a very much more difficult matter 
than when you simplify it by using small 
groups of cells, such as tumor particles or 
fly eggs, and that that problem of the pro- 
duction of an erythema is a problem of clin- 
ical investigation because that erythema may 
ver}'- well be due to different quantities of 
energy with different wave lengths, because 
the erythema is a clinical reaction and not 
a pure biological phenomenon. Let us as- 
sume that the capillaries of the vessels are 
less damaged b)" short wave lengths than by 
long; each capillary cell may be damaged 
independently of the wave length, but the 
total reaction produced may be different. I 
do not think it is, and I am not prepared to 
make any dogmatic deductions from small 
groups of cells to large masses of cells which 
react in different ways. That is the condi- 
tion of the problem. 

Dr. Mutscheller (closing) : I wish to 
refer to two points which I think have been 
brought out in the discussion. One is that 
this work has just been begun and that very 
much more work is to be done in order to be 
able to answer such questions as: “What is 
the definite relation between the total energy 
of the X-ray beam and the factors which 
can be measured now, namely, the energy of 
the quanta.?’’ The second point, however, 
is that I tliink the effect upon the entire 
therapy problem which can be gained from 
a con.sideration of the radiation phenomena 
from the quantum point of view, will prob- 
ably be to clarify many obscure propositions 
which, up to the present time, have not 
been readily visualized. I think Dr. Wood 
has referred to a number of such factors; 
and of those, we could in particular pick out 
one. What is really the difference in bio- 
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logical effect between what we call a low 
penetrating radiation, consisting of quanta 
that have a small amount of energ}-, and a 
highly penetrating radiation Avhich consists 
of quanta possessing a large amount of en- 
erg}-? What is the difference between the 
two? I think Professor Glocker, in specu- 
lating in an entirely different manner, has 
arrived at a picture which is somewhat as 
follows: if we think of a cell as consisting 
of atoms, and atoms naturally as made up 
of electrons, we can imagine a radiation 
quantum possessing a large amount of 
energ}'- as jumping from atom to atom, be- 
ing stripped by each of a certain amount of 
energ}* which then remains in that atom, 
until it comes down to that stage where the 
quantum will finally be stopped. If such a 
quantum has a large amount of energ}", it 
will jump through a ver}* large number of 
atoms, and in that way leave a large amount 
of energ}- in that particular mass of cells or 
atoms. If, now, another quantum comes 
along — possibly across the patli of the first 
one or following along the same track — it 
will also leave its energ}' with the various 
atoms, and finally there may have enough 
energ}- accumulated in the various atoms to 
cause the expulsion of an electron and there- 
fore to cause ionization. The result would 
lie a chemical effect which we actually do 
recognize, such as the coagulation of albu- 


min or something of that sort. In other 
words, the total amount of energ}' of a 
highl}" penetrating quantum is distributed 
over as many atoms as are necessary to ab- 
sorb all of its energ}". In that way we can 
imagine that a highly penetrating radiation 
will then exert a ver}" large biological effect, 
but only if there is a large mass of tissues. 
If we now think only of a few cells, such 
as a few Drosophila eggs in one plane, 
ever}"thing becomes simple and we immedi- 
ately draw the conclusion that the biological 
effect on that layer of Drosophila eggs will 
be independent of the quantum energ}" or of 
the wave length. 

Now I would just like to make this point, 
that I think the wave idea, to which we have 
clung up to the present, has explained many 
things, but has actually failed to explain a 
lot of other equally or more important 
things such as the scattering of X-rays and 
the specific effect of radiations of different 
wave lengths. But I think that if we now 
change over and think, for a little while, at 
least, in terms of the quantum idea, we may 
perhaps explain a lot of things and clarify 
and develop clearer and simpler aspects 
which will help very much more in the un- 
derstanding of the biological relation of 
physical and biological factors in radiation 
therapy. 



PARAVERTEBRAL ABSCESS 

AN EARLY ROIiNTGEN SIGN OF TUREUCULOUS SPONDYLITIS^ 


By LEO G. KIGLER, WALTER II. UDE, il.D., anti :SL B. HANSON, M.D. 
University of Alinncsota, Minneapolis, Minnesota 


T PIE percentage of cases of spinal tu- 
berculosis which arc accompanied 
by a paravertebral abscess has been 
variously estimated at from 20 to 100 per 
cent. Careful postmortem studies indicate 
the presence of abscess in aliout 80 per cent 
of the cases of thoracic spine tuberculosis, 


best premortem figures are those of Sgalitzer 
(3), who was able to detect abscesses roent- 
genographically in 66 per cent of his cases 
with thoracic spine involvement. 

The importance of the roentgen diagnosis 
of paravertebral abscess is well recognized 
and is emphasized in all standard books on 



Fig. 1. Photograph of sagittal section of a vertebral body from 
a case of tuberculous spondylitis. Note the central caseation (3), 
the deep erosion of the centers of the anterior surface of the bodies 
(2), the comparatively moderate narrowing of the intervertebral 
disc (1), and the absence of compression of the body of the ver- 
tebra. 


with considerably less frequency in the other 
portions of the spine. The clinical recog- 
nition of abscess is in many cases difficult, 
and Whitman ( 1 ) quotes various studies to 
indicate its detection by clinical means in 
approximately 20 per cent of all cases. 
Steindler (2) by both clinical and roentgen 
methods found abscess in 30 per cent of all 
his cases of spinal tuberculosis and in 45 
per cent of the thoracic spine cases. The 

iFrom the Departments of Roentgenology of the Univer- 
sity of Minnesota, the University Hospital, the Minneapolis 
General Hospital, and the Lymanhurst School for Tuber- 
culous Chfldren, Minneapolis, Minn. 


orthopedic surgery and roentgen diagnosis. 
It is important in establishing definitely a 
diagnosis of spinal tuberculosis, in determin- 
ing the limits of the disease, and in evaluat- 
ing the progress and prognosis of the par- 
ticular case. The presence of abscess, how- 
ever, is usually considered to be confirmatory 
of the diagnosis previously established by 
the clinical findings and the roentgeno- 
graphic evidence of involvement of the verte- 
bral bodies and inten'^ertebral discs. Because 
the characteristic shadow of an abscess 
about the spine is almost pathognomonic 
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Fig. 2. Postero-anterior roentgenogram of the 
chest of Case 1. Note the large shadow (indicated 
by the outer arrows) of the abscess superimposed 
upon the heart and large vessels. The abscess is ex- 
aggerated in size because of its distance from the 
film. The inner arrows on the right indicate the 
cardiac outline. 

of tul)erculosis it serves to clinch the diag- 
nosis when the character of the vertebral 
change ina}' leave some doubt. It is true 
that osteomyelitis may give a somewhat 
similar appearance but this is the only ex- 
ception. 

That the roentgen diagnosis of paraverte- 
bral abscess may be the first positive evi- 
dence of spinal tuberculosis and may clearly 
precede any visible changes in the spine it- 
self is not so generally recognized. Such 
recent works on the spine as those by 
Steindler (2) and George and Leonard (4) 
make no mention of this fact and its impor- 
tance is generally overlooked. Sgalitzer 
(,D. in 1010, was probably the first to call 
attention to this interesting phenomenon, 
and in a recent article (5) he reports a 
number of cases of this type. Hass (6) also 
noted that roentgenographic signs of para- 
vertebral abscess might precede similar signs 
in the spine itself Sever (7). in empha- 


sizing the importance of the visualization of 
an abscess in the diagnosis of spinal tubercu- 
losis, noted that “perivertebral thickening’’ 
might precede the visible bone changes, 
Erdheim (8) has repeatedly observed at 
autopsy the presence of paravertebral ab- 
scesses which directed attention to the spine. 
The latter in these cases might be grossly 
normal with no gibbus, no collapse or ob- 
vious destruction of the vertebral body, and 
no narrowing of the intervertebral disc. On 
section, however, very small central caseous 
areas of tuberculosis were found, which no 
doubt served as foci for the abscess. These 
central foci are frequent^ multiple, but 
when single and very small it is not surpris- 
ing that they may be quite invisible in the 
roentgenogram. 

Willis (9) in a roentgen and anatomical 
study upon the cadaver reported several 
cases in which he found a large thoracic 
abscess without any changes in the vertebrx 
which could be seen in the antero-posterior 
roentgenogram. In the lateral view, how- 
ever, some erosion of the anterior surfaces 
of the bodies could he made out, but this was 
clearly due to pressure from the absce.ss. In 
these cases no narrou'ing of the disc and no 
angulation was present. Figure 1 is a photo- 
graph of a sagittal section of a vertebral 
body loaned from the Department of Pa- 
thology" of the University of Minnesota. It 
illustrates aptly this type of case, as it shows 
the central area of caseation (3), the erosion 
of the anterior surface of the spine by the 
massive paravertebral abscess (2), which 
was present, tlie comparative lack of nar- 
rowing of the intervertebral disc (1). and 
the absence of collapse of the l)ody of tlie 
vertebra. Ghormley and Bradley (10) have 
described this “aneurysmal’’ erosion of the 
bodies of the vertebra?, which is clearly due 
to pressure from the abscess. 

Sgalitzer (5) believes that those cases in 
which there is a definite paravertebral ab- 
scess without visible changes in the spine 
mav represent a very early stage of tubcrcu- 
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Fig. 3-^. An antcro-postcrior roentgenogram 
of the spine in Case 1. The typical, irregular, 
bilateral, fusiform-shaped abscess shadow is out- 
lined by the arrows. Note the normal appearing 
vertebra:. 


lous spondylitis. If follovved for a period 
of time, definite bone and cartilaginous 
changes will appear. Another group may 
represent a very benign form of tuberculous 
spondylitis which fails to break down suf- 
ficiently to invade the intervertebral disc or 
to produce the typical collapse of the verte- 
bral body. 

The early recognition and differentiation 
of paravertebral abscess from other condi- 
tions is obviously a matter of some impor- 
tance. As has been stated, they are most 
common in the thoracic region. They may 
also occur in the cervical region, while in 
the lumbar region psoas abscess is more fre- 
quent. The roentgenographic characteristics 
of the latter have been fully described by 
Kloiber (11). Sgalitzer (5), Schmid (12), 
Pitzen (13), Ghormley (14), and Massart 
and Ducrociuet (15) give excellent and de- 
tailed descriptions of the appearance of 
paravertebral abscess. It is sufficient here to 
note the spindle-shaped form, symmetrical 



Fig. 3-B. Drawing from a tracing of Figure 
3- A. 


bilateral appearance, and slight irregularity 
of the margins of the shadow about the 
spine. These findings are well illustrated in 
Figures 3-A and 3-B, which represent the 
abscess in the antero-posterior view. Very 
little of the abscess shadow can be seen in 
the lateral view. The esophagus and trachea 
may be displaced anteriorly if the abscess is 
large. Usually it tends to extend down to 
the diaphragm first and then may attempt to 
rupture outside the usual boundaries. 

It is notable that the shadow of the ab- 
scess may be lost in that of the heart, as 
Dubrow (16) has pointed out, and if pos- 
tero-anterior films of the chest are made it 
may give the appearance of a bilateral 
mediastinal effusion. This is well illustrated 
in Figure 2 and was also present in our 
second case. The superimposition of the 
shadows of the various chambers of the 
heart, the descending aorta, the other large 
vessels, the paravertebral muscle shadows, 
and the reflection of the posterior medias- 
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Fig. 4, ^Lateral roentgenogram of the spine in 
Case 1. Kote the vcq' slight erosion of the anterior 
surfaces of the bodies of the seventh and eighth 
thoracic vertebrse. There is no destruction in the 
bodies and no narrowing of the intervertebral disc. 


final pleura all serve to make the cliag^nosis 
difficult. The bilateral character of the 
paravertebral abscess shadow and its char- 
acteristic spindle-shape are the most im- 
portant differential factors. Osteomyelitic 
abscess usually gives more pronounced find- 
ings in the spine itself and a ver}' different 
clinical bistort-. i\lediastinal pleurisy, en- 
larged thymus and other mediastinal tumors, 
aneurysm of the aorta, and abscess from the 
ribs or sternum must be ruled out. It should 
again be emphasized that small abscesses are 
easily overlooked. 

WY have observed four cases of tubercu- 
lous spondylitis, in two of which the para- 
vertebral abscess w as the first roentgen sign, 
preceding visible bone changes. In the other 
two the findings in the vertebral column it- 


self, although visible, were comparatively 
minimal, while the abscesses were large and 
characteristic. 

CASE REPORTS 

Case 1. White female, aged 32, admitted 
to the medical service of the Minneapolis 
General Hospital because of weakness, 
fatigue, diarrhea, blood in stools, and swell- 
ing of the ankles. Has had pulmonar)- tu- 
berculosis diagnosed four 3 'ears previous to 
present admission. Pains in back have been 
present for nine )’-ears. Diarrhea and in- 
termittent temperature have been present for 
six months, following a pelvic operation. 

Physical examination revealed marked 
emaciation, general anasarca, anemia, and a 
low blood pressure. There was an area of 
dullness over the left thorax posteriorly. 
The abdomen was distended, with fluid in 
the flanks. There was little or no pain on 
percussion of the spine. 

The urine, blood, and clinical picture in- 
dicated a toxic nephrosis or amyloidosis of 
the kidney. 

Roentgen examination of tlie chest (Fig. 
2 ) revealed some calcified tuberculous 
nodules in the right apex, but no evidence 
of recent or active tuberculosis. A large 
shadow extending beyond the borders of the 
heart on both sides was also present. Its 
irregular character and bilateral distribution 
suggested a paravertebral abscess which had 
become grossly exaggerated in size because 
of the usual postero-anterior chest position. 
Films of the thoracic spine made in tlie 
antero-posterior position showed a marked 
reduction in size of the shadow, which 
presented the classical picture of paraverte- 
bral abscess (Figs. 3-/4 and 3-B). No al>- 
normal changes in the vertebra could be 
made out. A lateral view (Fig. 4) showed 
some slight erosion on the anterior surfaces 
of the bodies of the seventh and eighth 
thoracic vertebrte but the inten-ertebral disc; 
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Fig. 5-A. Antero-postcrior roentgenogram of Fig. S-F. Drawing from a tracing of Figure 

the spine in Case 2. Note the large, bilateral, 5-A. 
somewhat rounded abscess shadow outlined by 
arrows. The vertebra: appear normal. 


were not narrowed and there was no de- 
struction within the bodies of the vertebrse. 
The slight changes on the anterior surface 
ma}^ be interpreted as due to pressure from 
the abscess. 

Postmortem examination by Dr. C. J. 
Watson gave the following pertinent find- 
ings; (1) Chronic pulmonary tuberculosis, 
fibroid and calcified right apex; (2) 
amyloidosis of spleen, kidneys, and liver; 
(3) tuberculosis of the right kidney and 
left adrenal; (4) tuberculosis of the ilium: 
(5) a large “cold” abscess about the seventh 
and eighth thoracic vertebrae extending well 
above and below this level and along the 
ribs. The abscess extended somewhat into 
the intervertebral joint between the seventh 
and eighth thoracic vertebrae and eroded 
their anterior surfaces. It appeared to arise 
from within the bodies of the seventh and 


eighth thoracic vertebrae, but the changes in 
the bodies themselves were minimal. 

Case 2. White male, aged 14, was re- 
ferred to the Out-patient Department of the 
Lymanhurst School for Tuberculous Chil- 
dren because of malnutrition and as a tu- 
berculosis suspect. Symptoms were negli- 
gible but the temperature varied from 99.2° 
to 100°. Physical examination showed only 
a scoliosis of the thoracic spine but was 
otherwise negative. The Von Pirquet and 
Mantoux skin tests were slightly positive. 

A roentgenogram of the chest was made 
and a shadow in the region of the seventh 
to the ninth thoracic vertebrje could be made 
out, superimposed upon the heart shadow 
and lying within it. The appearance sug- 
gested a paravertebral abscess. An antero- 
posterior roentgenogram of the thoracic 
spine showed the typical appearance of a 
paravertebral abscess (Figs. 5-A and 5-5) 
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Fig. 6. Lateral roentgenogram of the spine in Case 
2. Note the lack of visibili^' of the abscess and the 
normal vertebr® of a growing child. 

but in the lateral view (Fig. 6) no evidence 
whatever of tuberculosis of the vertebral 
bodies or inten'ertebral discs could be seen. 
Nevertheless a diagnosis of tuberculous 
spondylitis was made. 

Four months later a re-examination of the 
thoracic vertebrae was made. This showed 
slight destruction of the anterior and in- 
ferior portions of the sixth vertebral body 
which was fairly typical of tuberculosis. 

Case 3. White male, aged 45, was ad- 
mitted to the neurological service of the Uni- 
versity Hospital complaining of difficulty in 
walking, loss of sensation in the lower ex- 
tremities. staggering in the dark, gas disten- 
tion, and constipation. He had suffered 
some pain in tlie liack se\'erai months before, 
which had been relieved by "light treat- 
ments.” The neunrlogical symptoms had 
appeared during the past few months. 

Phvsical examination revealed some evi- 


dences of paraplegia involving the lower ex- 
tremities, but no other significant findings. 
The temperature ranged from 99.0° to 100° 
in the afternoon until he developed a pleural 
effusion, when it rose to 102.2°. 

Roentgen examination of the whole spine 
revealed a characteristic, irregular, spindle- 
shaped shadow in the thoracic region ex- 
tending from the seventh to the ninth ver- 
tebrae, typical of paravertebral abscess (Figs. 
7 -A and 7-B). In the lateral view (Fig. 9) 
the eighth and ninth bodies showed a slight 
mottling, indicating a destructive process, 
but there was ver}'^ little narrowing of the 
intervertebral disc. The eleventh thoracic 
vertebra also showed some loss of density. 
A roentgen diagnosis of tuberculosis of the 
eighth, ninth, and eleventh thoracic verte- 
brae, with paravertebral abscess, was made. 

Roentgen examination of the chest was 
negative. Later the patient developed a 
pleural effusion, which, however, was nega- 
tive on guinea pig inoculation. 

He was transferred to Glen Lake Sana- 
torium, where the paraplegia has gradually 
disappeared and he has made slow but satis- 
factory progress. 

Case 4. White female, aged 32. was ad- 
mitted to the medical service of the IMinne- 
apolis General Hospital complaining of pain 
in the lumbar region and pleurisy pains. 
These had followed an abortion eight weeks 
previously. The pain had become worse and 
Avas aggravated by bodily movements and 
deep inspiration. 

Physical examination revealed tenderness 
over both kidney regions, most marked on 
the right under the costal margin. There 
were no other essential findings. 

Roentgenograph ic e.xamination of the 
lower thoracic and lumbar spine showed a 
small spindle-shaped bilateral shadow, about 
the bodies of the seventh to the tenth 
thoracic vertebrje (Fig. 9). This was char- 
acteristic of paravertebral abscess. In the 
lateral view (Fig. 10) there was some evi- 
dence of narrowing of the intervertebral 
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Fig. Antcro-postcrior roentgenogram of 

the spine in Case 3. The large very irregular 
abscess shadow is seen extending down to the 
diaphra^ on the left. Slight dccalcification of 
the bodies of the ninth and tenth thoracic verte- 
brse, together with narrowing of their interverte- 
bral disc, is shown. 

disc between the ninth and tenth thoracic 
vertel^rte, with slight erosion of the articular 
surface of the ninth. A roentgen diagnosis 
of tuberculosis of the ninth and tenth tho- 
racic vertebrte, with paravertebral abscess, 
was made. 

COMMENT 

The first two cases illustrate aptly the ap- 
pearance of a paravertebral abscess in the 
ordinary postero-anterior chest film and the 
accidental discovery of tlris condition which 
was clinically unsuspected. The lack of 
roentgenographic findings in the spine is 
obvious and tire large, definite, abscess 
shadow was the first evidence of tuberculous 
spondylitis either clinicall)’’ or roentgeno- 
logically. The first case was confirmed by 
autopsy, while the eventual course in the sec- 
ond indicated clearly the presence of tuber- 
culosis of the vertebrae. In Case 2, especial- 



Fig. 7-B. Drawing from a tracing of Fi^rc 
7-/1. Note the slight changes present in the ninth 
and tenth vertebrre and the intervertebral disc. 


ly, the roentgen observation of the abscess 
made possible a very early diagnosis. 

Cases 3 and 4 illustrate the importance 
of the roentgen demonstration of paraverte- 
bral abscess as a diagnostic sign of early 
tuberculous spondylitis, as the roentgeno- 
graphic findings in the v^ertebras themselves 
in either case are not entirety characteristic. 
The multiplicity of involvement in Case 3, 
for example, led to a clinical diagnosis of 
possible metastases rather than tuberculosis. 

SUMMARY AND CONCLUSIONS 

Paravertebral abscess occurs very com- 
monly in tuberculosis of the thoracic verte- 
brae but is clinically unrecognized in many 
cases. 

Its roentgen diagnosis is important be- 
cause it is almost pathognomonic of tuber- 
culous spondylitis. 

It may be the earliest roentgen sign of 
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Fig. 8. Lateral roctUgenogram of the spine in 
Case 3. Note the mottled appearance of the ninth 
and tenth thoracic vertebrs resembling metastases 
The narrowing of the ninth intervertebral cartilage 
is slight but definite. 



f 


Fur 9 .\ntcro-postcrior roentgenogram of the 
spine in Case 4 Note the small abscess just abo\c 
the diaphragm and the barely perceptible changes in 
the bodies of the ninth and tenth thoracic vertebrae 



Fig. 10 _ Lateral roentgenogram of the spine in 
Case 4. Note the slight narrowdng of the ninth in- 
tervertebral cartilage and the rarefaction of the pos- 
terior portion of the ninth vertebra! body 

tuberculous spond}']itis appearing- before 
there are any visible changes in the bodies 
of the vertebra;. Two cases of tiiis type are 
reported. 

It may be present in characteristic form 
while the changes in the vertebral column 
are still minima! or not entirely diagnostic 
roentgenographically. Two cases of this 
type are reported. 

Paravertebral abscess may overlap the 
shadow of the heart in the ordinary chest 
roentgenogram, simulating a mediastinal 
process. 
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UROGRAPHY BY UROSELECTAN 

By I. SETH HIRSCH, M.D. 


T he story of excretion urography 
really begins with the work of Rown- 
tree and his associates, who in 1923 
used sodium iodide intravenously for this 
purpose. They proved that intravenous 
urography was possible, feasible, and prac- 
tical, if the proper chemical could be found. 
Several A^ears later Roseno was able to 
show the urinary passages by the adminis- 
tration of a urea-iodine preparation, and 
though Ziegler and Kohler improved the 
visualization by external compression of the 
ureters, the radiographic contrast was not 
sufficiently graphic. Besides this, the sub- 
stance was not well tolerated and was elim- 
inated slowly. 

The development of uroselectan as a con- 
trast substance for intravenous urography 
is indirectly the result of research in the di- 
rection of obtaining a contrast medium for 
cholecystography. A substance called Se- 
lectan-Neutral, introduced by Bintz and 


Rath, which for some time had been in use 
as a therapeutic agent in infections of the 
biliar}'- tract was investigated (because of 
its high iodine content of 54 per cent) as to 
whether or not it could be used for cholecys- 
tography. Though the biliary tract Avas not 
clearly outlined by this preparation, the 
urinary tract Avas so clearly demonstrated 
that e.xperiments Avere undertaken by M. 
SAvick, of New York, in the Clinic of Licht- 
witz (Hamburg), Avith the A'ieAv to making 
this drug applicable to urography. Swick 
found that 0.2 gram of Selectan-Neutral 
per kilogram of bod}' weight Avas easily tol- 
erated, and that as much as 18 grams of 
the substance could be administered Avith- 
out deleterious effects to a subject Aveigiiing 
60 kilos. The kidney and bladder shadows 
Avere sufficiently distinct to indicate the pos- 
sibilities of the method. HoAvever, Avhether 
the drug Avas administered by mouth or in- 



Fics l-.i, \-B, and 1-C. Illustrating the variations in appearance of urograms at first, second, aiid 
third examinations, made at intervals of tAVcnty minutes. Fig. 1-/1 Avas made twenty minutes a J 

tion; Fig. \-B, forty minutes after injection; Fig. 1-C, sixty minutes after injwtion. The ureter 
side shows marked hypertonicit}’. The right kidney is lower than the left. The urinarj tract . 


.. ..ypertonicit}’. The right kidney . 
logically normal. Function is normal on both sides. 
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Ftgs. 2-A and 2-B Illustratingr the variation in apitcarancc of the urogram at second (Fig. 2-A) and 
third (Fig. 2-5) examinations. In Figure 2-B the ureters arc in systole and in peristalsis. Function is 
normal, and the urinarj tract is morphologically normal. 


travenously, there was heaclaclie, nausea, 
and vomiting. 

It was apparent, therefore, that a modifi- 
cation of the preparation was necessary in 
order to so diminish its toxicity that larger 
quantities might be tolerated and a higher 
concentration obtained in the urine. 

The remorai of the methyl group dimin- 
ished the toxicity and increased the solubil- 
ity of the compound. Its iodine content was 
somewhat lowered, however. 

This preparation, uroselectan, has been 
perfected by the chemists, Bintz and Rath. 
It fulfills all the requirements. It is non- 
toxic, easity soluble in water, and is ex- 
creted by the kidney in a concentration high 
enough to give the necessary roentgenologic 
contrast. The iodine content of 42 per cent 
exists in a stable, organically combined 


form. Under normal conditions, uroselec- 
tan is excreted as such to the extent of from 
90 to 100 per cent through the urinary tract 
within eight hours, suggesting that probably 
no chemical reaction takes place in the 
body. The iodine component cannot be 
recovered in the b’ood. Neither in solution 
nor in its excreted form is the iodine jares- 
ent in an inorganic, ionized state. Because 
of this, in spite of the relative!}' large quan- 
tit}' of the calculated iodine element in uro- 
selectan, it can be administered with im- 
punity. lodism has never been observed. 

The method is based on the excretion of 
the contrast suljstance by the kidneys. The 
more normal the kidneys, the greater the 
excretion, and the earlier, the more con- 
stant and complete is the delineation of the 
urinary tract. Since about 90 per cent or 
more of the iodine content can be recovered 
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Figs. 2-A (above) and 2-B (right). In this case 
instrumental pj’clography sho^ved an aberrant upper 
calj-x on the right side. A urogram made by the 
intravenous method showed a similar condition on 
both sides. Function uas normal. 


in the urine within from six to eight hours, 
in cases with normal kidney function, uro- 
selectan becomes a test of renal function in 
addition to a urographic medium. This 
method may, therefore, be called “excretion 
urography" in contradistinction to “instru- 
mental urography.” 

Urography with uroselectan permits: 
(I) visualization of the urinary tract; (2) 
the study of the physiolog}' of the urinary 
tract; (3) the determination of kidney 
function. 

The urinary tract as outlined 1)y contrast 
substances has never really been studied 
under normal conditions in the living until 
the advent of this remarkable method. In- 
strumental urography, necessitating the 
introduction of catheters and fluids under 
more or less pressure, distorts and obliter- 
ates normal anatomic characteristics and re- 
lation-hips 

The lack of uniformity in the morpho- 
logic ciiaracteri-tics of the irV-'-’- is one of 
the -triking feature- wind lis examina- 
tion Iia- di-clo-ed f.onpmgs, bendings. 



narrowings, dilatations, and marked devia- 
tions in position, are very common findings 

Intravenous urography shows for the first 
time the physiological functional ^•ariations 
and permits the study of tone and peristalsis 
of the ureter and pelvis of the kidney. 

The criteria for diagnosis will be coiy 
siderably amplified and elaborated by tins 
method. Contrasted filling of the urinar} 
tract is obtained when the particular part is 
in diastole: those portions of the ureters 
for the moment in systolic contraction are 
poorly visualized. 

The conclusions regarding disturbed 
function are based on the time of visualiza- 
tion of the contrast substance and the de- 
gree of density of the shadow. The actual 
standard of density is arbitrary and depends 
on a comparison of the two sides and tlw 
general structural density as shown in thi^ 
roentgenogram. 

Sharp and clear visualization may be ex 
pected onlv when the kidney function u 
normal. Depending on the degree of paren 
chymal damage, there is poor or delayed or 


_Fig. 4. Urograin sliowing marked bending of 
right upper ureter; sire and tonus normal; peristal- 
sis normal. Ureters outlined to vesical ;Hnctioii; 
function normal. 


no visualization whatever. If there is no 
outlining of the pelvis and calices, it is either 
because there is no kidney or the function 
has been destro}’-ed. Thus renal tumor, se- 
vere infection, and pyonephrosis give no vis- 
ualization, while malformations in which 
function is maintained are clearly delin- 
eated According to von Lichtenberg and 
Swick, general lowering of the functional 
efficiency of the s)'stem, as in severe cardiac 
failure, may be responsible for non-visu- 
alization ; nor was visualization obtained 
in some cases of peripheral urinary stagna- 
tion, with infection. In a case of almost 
complete urinary obstruction by stone and 
infection, there was, at first, no visualiza- 
tion ; but when, fourteen days later, the in- 
fection had partially subsided, the tract was 
w ell outlined. In cases in which there is no 


Fig. 5 Urogram showing riglit hydronephrosis 
and marked tortuosity of dilated right ureter. Tone 
not lo.st. Peristalsis could be visualized. The left 
urinary tract was normal, as was function on both 
sides. 

infection, as in hydronephrosis, good visual- 
ization is obtained. 

INDICATIONS FOR INTR.WENOUS UROGRAPHY 

1. In cases in which anatomical and 
pathological obstacles exist for cystoscopy, 
ureteral catheterization, or instrumental 
pyelography. 

2. In cases in which there is ureteral ob- 
struction and the p 3 'elographic solution can- 
not be injected bej'ond the obstruction. 

3. In cases in which instrumental pye- 
lography is definitely contra-indicated or not 
com^enient. 

Intravenous urography should be used in 
those cases in which cystoscopy and ureteral 
catheterization are difficult or impossible, 
namely: 

(a) In urethral strictures, severe blad- 
der disease, and severe bleeding. 
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Fig. 6. Urogram showing enlarged hydronephro- 
tic iudney on right side. On left side no kidney 
function ; no ^ isuahration. 


(b) In cases in which the ureters cannot 
be catheterized and in which catheterization 
gives no definite information; in cases of 
ruptured kidney ; in fistulas ; in cases in 
which the vireters have been transplanted. 

(c) In those cases in which instrument- 
al pyelography should not be done — in acute 
and chronic disease of the adnexa, in tuber- 
culosis, in cases of prostatic hypertrophy. 

fd) In infants and children. 

TnCHXIC OF INTRAVENOUS UROGRAPHY 

The technic of intravenous urography is 
extremely simple. The drug uroselectan is 
a powder put up commercially in forty- 
gram packages. The forty grams are com- 
pletely dissolved by gradually adding it to 
SO c.c. of previously heated, double distilled 
water. The volume is then made up to 110 
cubic centimeters It is filtered twice and 



Fig. 7 Urogram showing marked dilatation of 
pelvis and calices on right side; hydronephrosis; 
dilatation of ureter. On the left side similar condi- 
tions existed in a lesser degree. Function on both 
sides was normal. 


then sterilized by heating it over a steam 
bath for twenty minutes. The solution, 
cooled to body temperature, should have a 
volume of 110 cubic centimeters. For 
obese patients, 60 grams are necessary. 
Three packages are then dissolved in 220 
C.C. of water, and 110 c.c. of the solution 
is used for a case. When cooled, the llO 
c.c. is injected intravenously in two parts, 
with a S3'ringe, allowing a brief interval 
between injections. The injection is made 
in the X-ray department by a member of 
the department’s staff. The simple pro- 
cedure of the injection needs no elaboration. 
The patient has a sensation of warmth, par- 
ticularly over the face and vesical regions. 
The subjective sensations are not at all un- 
comfortable — it is only to avoid ain’ pos- 
sible discomfort that the solution is injected 
in two parts. There is, however, no objec- 
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tioii to injcctiiiff tlio entire IK^ e.c, :it f>ne 
time. Tlierc are no after-efVecis whatever. 
.After the radioijraplis have Iieen made, the 
patient may re.'iumc his nMta! routine. 'IMio 
methods of oral and recta! administration 
give results inferior to those which may he 
obtained when the drus^ i.s administered 
intravenously. 

The preparation of the patient is the .same 
as for the usual rocntjgen e.xamination of 
the urinary tract. The bladder is emptied 
and a preliminary roentgen examination is 
made before the nrosclcclan is injected. 

Though the concentration of urosclectan 
in the urine varies, it is usually about 5 per 
cent. The roentgenograms, even in normal 
cases, have not, therefore, the photogra]duc 
contrast obtainable with solutions in use for 
instrumental pyelography. In cases in which 
there is kidney damage, this contrast is still 
further diminished. A slight modification 
of the X -ray technic may, therefore, be nec- 
essary for good contrast. 

The technic includes the customary im- 
mobilization, the use of the grid, and the 
usual urinary tract “set-up.” The routine 
14 X 17 film should be supplemented by 
separate films of either or both kidneys, 
and the lower portion of the tract. Com- 
pression with the inflated bag or loofah 
sponge may be applied a short time before 
the exposures are made, though this is by 
no means essential. The roentgen study is 
a serial one. 

The first urogram may be made fifteen to 
twenty minutes after the injection and a 
second exposure fifteen to twenty minutes 
later. The patient should be permitted to 
void after tire second exposure. The with- 
holding of trrination over a long period is 
not necessary. Overdistention of the blad- 
der hides the lower portion of the ureters. 
Three subseciuent urograms may be made at 
intervals of fifteen to twenty minutes, mak- 
ing a total of five in all. If the visualiza- 
tion of the entire urinary tract on both sides 



Fig. 8. Urogr.ini .<;lio\ving double kidney and 
ureter on right side, the ureters fusing at a point 
about four inches above the bladder junction. The 
left side is normal. Function of the three kidneys is 
normal. 


is clear and definite in the first or in the 
second film, this may be considered suffi- 
cient, and the examination be called com- 
plete. If, however, there is no visualization 
at first, it is necessary to make the entire set 
of five films. 

In cases in which there is considerable 
renal dysfunction, clear visualization may 
not be obtainable until from six to twenty- 
four hours have elapsed. 

It would appear that in actual practical 
work, three exposures, the first at fifteen, 
the second at forty-five, and the third at 
seventy-five minutes after the injection, will 
suffice. 

The period of maximum visualization 
may be determined Ijy fluoroscopic exam- 
ination. Within five minutes after the in- 
jection the contrast substance may be vis 
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ualized in the kidney, but the tract in its 
entirety cannot be A’isualized before twenty 
minutes have elapsed. 

This new method widens to a consider- 
able degree the scope of the roentgenolo- 
gist’s function in urology. He is no longer 
dependent on the urologist for the instru- 
mental procedure which was previously 
essential for urography. The roentgenol- 
ogist now has at his command a safe and 
simple method for studying the urinary 
tract in countless medical and surgical cases 
in which the symptoms are not of sufficient 


gravity to indicate instrumentation and in 
which instrumentation is contra-indicated. 
Intravenous urography will undoubtedly 
solve many urological problems without the 
aid of cystoscop}’ and ureteral catheteriza- 
tion, and will probably replace catheter 
pyelography as the method of choice. It 
will not replace the catheter for the determi- 
nation of the source of blood and pus, nor 
for the segregation of the kidney urine. It 
may attain the status of a renal function 
test, but it will not do away with ureteral 
catheterization entirely. 



A r()xri-:i'’r of arthritis' 

By LAURF.NCH II. MAYKRS, M.D, Ciik-\oo 


O UT of the .threat \viUlorne''.s of pain 
the word ‘'rlieumali^nr' wa'' I)orn. 
U convcN;^ an idea; il i^ not a diai;;- 
nods. Fortunately, it .sati''lie< tlie le‘^‘' exact- 
ing iaynien. imt, unfortunately, too inanv 
nieinbcis of our profe-'^ion freipicntly .'sub- 
mit it a'- a diagnosis to obviate a painstak- 


In our thinking concerning chronic infec- 
tive arthritis, we are not far removed from 
lite idea of the King’s touclr. It w'as only 
in 1007 that Kicliols and Richardson, find- 
ing interest in the subject of arthritis from 
a jjathological vicwjKunt, ])roduced a series 
of observations whicli have remained clas- 



Big 1. Streptococcic erysipelas Fig 2 Lupus vulgaris of the Fig 3 Syphilis, papulosum Icn- 
of the face ' face ticularis 


ing and skillful examination “Rheumatism” 
is the refuge of careless doctors, who fre- 
quently learn too late that pain is a symp- 
tom of malignancy. Joint troubles are in- 
evitable w'hen joint conditions become 
chronic. From this fact there has developed 
a bewildering nomenclature, irrational ideas 
of etiology, confusing attempts at patho- 
logical classifications, and a mass of thera- 
peutic hodge-podge, unrivalled by any dis- 
ease except tuberculosis When pulmonary 
tuberculosis w^as “consumption,” glandular 
tuberculosis was “King’s evil,” and joint 
tuberculosis w^as ‘Svhite sw^elling.” Miasma 
was the cause and the King’s touch the cure. 

iReatl before the Radiological Society of Xortfa America at 
the Fifteenth Annual Meeting, at Toronto, Dec. 2~6, 1929 


sical in their description, and for a long 
time to come wdll form the basis upon which 
the condition is studied They w^ere not in- 
terested in the treatment, but they did reach 
the conclusion that, wdiether or not it w^as 
hypertrophic, atrophic, or mixed in charac- 
ter, all manifestations w^ere infectious in 
origin, and w’^ere probably caused by the 
same organisms 

The number of classifications of arthritis 
is almost as numerous as the number of 
men who have made a study of the condi- 
tion. We claim nothing newq other than 
perhaps our approach to the practical busi- 
ness of diagnosing and treating arthritic 
conditions. We accept the classifications 
made by various wmrkers as correct. 

187 
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Fig. 4 Erysipelas pcrstans. Fig 5 Lupus vulgaris. Fig. 6. Syphilis papulosa 


When studying and treating chronic dis- 
eases we must be cautious in arriving at con- 
clusions. We must keep in mind that there 
are but few bealthy persons, and as investi- 
gators of particular conditions we must not 
be misled by our findings. j\Iany obscure 
factors enter into the cause of disease, 
which, though obscure, may be very real. 
Identity of lesion does not signify identity 
of cause, and there are some peculiar facts 
unexplained in symbiotic relationships. 

The streptococcus causes many diseases 
and sometimes causes the train of symptoms 
and physical findings designated as artliritis. 
One may say that a patient suffering with 
a chronic streptococcic infection becomes 
physiologically old, regardless of age. Joint 
lesions, especially cartilagenous lesions, may 
have relatively slight power of repair, and 


with any method of actual cure, the func- 
tional restoration is impossible. The pathol- 
ogy of streptococcic infected tissue tends to 
progress, with long periods of remission. 
Many enthusiastic claims of cures in reality 
but represent these remissions. 

The history of a typical arthritic patient 
frequently does not give a clue to the focus 
of infection. Inasmuch as the loss of im- 
munity to streptococcus carries with it a loss 
of immunity to many potentially pathogenic 
inhabitants of the upper respiratory pas- 
sages, the identification of the focus is fre- 
quently obscure and sometimes impossible, 
as a result of allied infection. Chronic in- 
fective arthritis may be defined as a chronic 
disease, caused by infection from various 
strains of bacteria. Usually it is a strepto- 
coccus infection. The general symptoms are 



Fit: 7 Purjjura hemorrhagica 



Fig. 9. Syphilis maculosa 


Fig 8 Tubcrculotoxin 


MAVICRS; A CONCl^PT OF ARTHRITIS 




J^ig. 10. Puriiur.i lucmor- Fig. 11. Liiptis vulgaris 
rhagica. 


Fig, 12, Syphilitic le- 
sions of face. 


Pig. 13. Scarlet fever. 



Fig. 14. Tuberculous toxemia of 
skin. 


Fig, IS. Syphilis. 


toxemia, fatigue, physical and mental cle- gressive disturbances of muscles, nerve 
pression. The pathological changes are pro- sheaths, articular, and peri-articular struc- 



Z- 16. Acute streptococcic infection, 
arthritis. 


Pis- 17. Acute proliferative Fig. 18. Degenerative a 
arthritis, streptococcic. thritis, due tti syphilis. 
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Fig 19. Prolifcratne arthritis Fig 20 Ad\anced prolifcratn e Fig 21 Arthritis deformans 

arthritis 


tures The local results from these changes 
are pain and atrophy of soft tissue, together 
with hypertrophy and atrophy of joints. 

This leads us inevitably to the matter of 
focal infection In approaching this sub- 
ject, it is well to definitely differentiate be- 
tween ihc focus of infection and focal infec- 
tion. The focus of infection should be un- 
derstood, according to Billings, as circum- 
scribed areas of tissue infected by micro- 
organisms. It may or may not be related to 



Figs 22-. J and 22-/1 Streptococcic infection of 
spine 


focal infection. Focal infection further im- 
plies, according to Blunr. 

(1) That there exists or has existed a 
circumscribed lesion or focus; 

(2) That the lesion is or was of bac- 
teria! nature and therefore capable of dis- 
semination ; 

(3) That from the focus there has re- 
sulted systemic infection or intoxication of 
contiguous or remote tissue. 

Hence the causative organism of chronic 



Figs 23-A and 23-B Tuberculous spine. 
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Rij; 21. Cliarcol liip. V'lK. 26 'I'ubcrculosis of curpnl bonc'; and head of 

tilna. 


infect'nc arthritis is a focal infection, jn<t 
in a broad way, syphilis or pulmonary 
tuberculosis is focal. In many cases the 
focus of infection may have been healed 
long ago, while the disease resulting will be 
the effect of a general dissemination of the 
causative germs or their to.xins. Hence, we 
niust conceive of the disease known as 
chronic infective arthritis as a disseminated 
general infection or intoxication and that it 


has existed as such long before the patho- 
logical changes came about to dominate the 
clinical picture. In fact, the diseases known 
as hypertroplnc. atrophic, and mixed ar- 
thritis no more represent primary clinical 
entities than do syphilitic aneurysms and 
tuberculous liips represent primary clinical 
entities. One might go further and state 
that the removal of the foci of infection in 
a well established case of infective arthritis 



Figs 2S-A and 25-5 Bone cyst of the third metatarsal. 
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will haA^e little more influence on the disease 
itself than would amputation of the penis in 
generalized S3'^philis or the excision of the 



incidence of illness from rheumatism and 
heart conditions, cervical adenitis and ear 
conditions tends to be (1) lowest in chil- 



Fig 27 Congcnitat sjphilis 


upper lobe of the lung in generalized tuber- 
culosis. This is not to be understood as 
meaning that the removal of infected ton- 
sils will not be of benefit to the general 
wellbeing of a patient suffering as a result 
of infected tonsils or circumscribed areas of 
tissue infected with micro-organisms, but it 
does mean that the wholesale removal of 
tonsils, teeth, gall bladder, appendix, tubes, 
and uterus as curative measures in the treat- 
ment of chronic infective arthritis should 
be discouraged. We should not try to make 
our therapeutic measures more to be dreaded 
than the disease we endeavor to correct. 
Such measure'' are not indicative of right 
thinking on the ))art of the profession. Of 
course, when the-'e ambulatory cases come 
in \\ ith their teeth remor ed. their tonsils 
out, and \et are no better — and the opera- 
tion was done b% a competitor — it shows 
that there ha^. been \cr\ bad judgment The 


dren uith normal tonsils; (2) higher in 
those with defective tonsils; (3) highest of 
all among those with removed tonsils. Pre- 
sumably these more or less chronic condi- 
tions recover only slowly, if at all, after 
tonsils have been removed. In these, the dis- 
semination has already taken place ■ 

As Ave haAx said, chronic streptococcus 
infection attacks bones and joints, but it 
also attacks tendons and their sheaths, liga- 
ments, fascia, muscles, and nerve sheaths. 
It attacks tiie structures in many degrees of 
intensity. Involvement of these structures 
produces pain far more frequently than is 
generally suspected. Simply the fact that 
our X-ray film shows a lipping of joint sur- 
faces does not justif}' the conclusion that 
the pain is in the joint: it may or it may not 
be. An X-ray film may reveal bone changes 
of long duration and those changes may be 
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Fir. 28. Aculc iiilis. 


Fij;. 29. Tuberculous iritis. Fig. 30. Syphilitic iritis. 


symptomless. On the other liaml, the pain 
may be relieved spontancomsly and the bone 
changes progress. I'oo many abnormal 
joints are free from pain for us to reach 
positive conclusions. For cxantple, the spine 
is frequently distorted to a very marked de- 
gree and that painlessly, while in the advent 
of some change, relatively obscure, the pain 
may be very intense and prolonged. 

In our treatment of these conditions we 
have come to the conclusion that the disease 
known as arthritis is a chronic infective con- 
dition, in which the joint manifestations are 
the end-products of a long period of intoxi- 


cation, which intoxication results from an in- 
fective process. \\'’e endeavor to combat this 
into.xication by the use of vaccine. We know 
that vaccine treatment is an empirical treat- 
ment, but if we administer any treatment 
with favorable results, controlling our zeal 
with intellectual honesty, we may have the 
sanction of scientific minds. By the nature 
of things, science is truth, yet with knowl- 
edge incomplete, we do not know all of the 
truth. So long as this condition exists, em- 
piricism will live. Disease germs are rela- 
tively harmless in a healthy body, and, given 
an unhealthy body, we may get an approach 



Fig 31. Tuberculosis of bead Fig. 32. Brodie’s abscess 
of metacarpal, middle finger. of head of humerus. 


Fig. 33. Charcot wrist. 
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to the borderline cases, the obscure infec- 
tions, by the use of the complement fixation 
or agglutination tests, using these tests as 
an index to health or disease. The value of 
vaccine treatment depends upon whether or 
not the bacterium t\sed is pathogenic for the 
individual. If vaccines are made from 
strains fixed by the patient’s serum, the re- 
sults obtained are favorable. 

In treating chronic infective arthritis, we 
are dealing with a non-self-limited disease, 
comparable only to syphilis and tuberculosis. 
In order to approach the problem of any 
of these conditions, it is necessarv to en- 
vision the problem as a whole, and so, lack- 
ing an}' more definite picture in the line of 
therapeutics, the -vaccine treatment appears 
to be the most logical. We cannot cure any 
of these diseases by attacking the affected 
anatomical systems, since the diseases are 
general. Of the three, streptococcic disease 
is most frequently encountered and its prob- 
lem least often solved. We cannot but feel 
that if pulmonary tuberculosis were not a 
menace to public health, and if, in acknowl- 
edging syphilis, a man did not have to con- 
fess a sin, the problems presented by these 
two diseases would to-day be as unsolved 
as is that of arthritis. We may confine a 
tuberculous patient in a sanatorium lest he 
he a menace to public health; we can keep 
a patient with syphilis under our care for 
an indefinite period, because he does not 
care to tell his secret to any more physicians 
thai-i necessary, but an arthritic will wander 
from one to another for an indefinite period, 
seeking always for an easy road to health. 
Specific vaccine treatment does not hospital- 
ize him. is given by the hands of a physi- 
cian. and can be carried on over a period of 
time with very favorable re.sults. 

In order to demonstrate the similarity 
and the multiplicity of lesions in various 
tissues of the body, we have jmepared a 
series of illustrations to which your atten- 
tion is directed. Up to and including Figure 
21 thev arc arranged in the order of three. 


the one to the left being always the strepto- 
coccic lesion, the one in the middle the 
tuberculous lesion, and the one to the right 
the syphilitic lesion. 

DISCUSSION 

Dr. E. L. Jenkinson (Chicago): Dur- 
ing our career as roentgenologists, our con- 
tact with disease lies to a great extent with 
the three great, non-self-limited conditions 
— s)'philis, tuberculosis, and general arthri- 
tis. As a branch of the profession of medi- 
cine, we occupy a peculiar place, in that our 
opinion, if of a positive character, must of 
necessity carry with it a distressing conclu- 
sion. This is particularly true with arthri- 
tis. In tuberculosis and syphilis, the under- 
lying condition is usually diagnosed prior to 
our employment. This is not true with 
arthritis, especially among those of us who 
are doing a large amount of industrial 
work. Unfortunately, it becomes our duty 
to sound that differential note between in- 
jury and disease. In giving that opinion, 
we are carrying a great responsibilit}-. Wc 
cannot diagnose pain from a plate, and yet 
we are called upon to tell whether a given 
condition is disease or injury. If wc cal! it 
injury, we may be imposing a long period of 
compensation, with hospital charges, upon 
the shoulders of an employing organization 
or an insurance company. If we call it dis- 
ease, we are imposing a non-compensative 
diagnosis upon an injured employee. 
Hence, we are constantly in danger of being 
harassed by our own consciences, in the fear 
that by turning our opinion one way or the 
other, we may be doing someone an injury. 

Lipping of joints does not necessarily 
cause pain. The tearing of a ligament may 
not cast a shadow on a film. With both 
present, it is our duty to decide which is the 
definite factor. 

In listening to this paper we should all 
feel relief that finally arthritis is being ap- 
proached from a causative, rather than a 
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ilicnipeiitic viewpoint. Our n!)MTv;ititui nnd 
our c.xpcriciu'c have tatij^iU tts that, with the 
lio.'^pitalization of an injiiry with a con- 
comitant arthritis the thcraptnitic ineas- 
lire? arc frcciuently worse than the disease ; 
that the application of luuly easts, traction. 
(Icmoralizintr splints are fretpiently disci- 
plinary measures and that the unfortunate 
patients, after .siihinittini; tlicinselves for an 
inadeipiate period of time, choose to .ejo on 
suffering from the disease rather than un- 
dergo the punishment which was designed 
and is necessary for their relief. 

We should all hope for evidence of wi.<er 
judgment toward the problem of arthritis, 
and that the hroad twilight zone of disease, 
characterized hy fatigue and pain and vari- 
ous other subjective symptoms, may yield to 
definite diagnosis, and that the objective 
conditions, such as joint changes and result- 
ing deformity, may be anticipated. 

Arthritis has its ciuicsccnt stages, just as 
do syphilis and tuherculo.sis. but with this 
difference; Tuberculosis and syphilis are 
susceptible to diagnosis, while the remissive 
stages of arthritis may be heralded as a 
cure. If physicians are able to diagnose 
arthritis by serological methods, before the 
destructive processes have developed, a new 
phase will have been reached in the practice 
of medicine, and our work as roentgenolo- 
gists will he relieved of a great deal of re- 
sponsibility, in that we shall he asked to 
make our diagnoses from an objective view- 
point onl}', and our interpretations will not 
be made to yield themselves to subjective 
interpretation, with possible injustice to 
some one. 

Dr. C. S. Wright (Toronto, Ont, Can- 
ada) ; With regard to the causative factors 
and treatment of arthritis, I would say that 
in our experience here, with Dr. Smith and 
myself at the Orthopedic Hospital, rvhere 
we handle a good deal of arthritis, our ap- 


proach has been directly along the lines Dr. 
Mayers has discussed. 1 would say this, in 
slight differenlialion, that our experience is 
tliat removal of foci, if carefully examined 
and diagnoseil. will contrihnte about 70 per 
cent of cures. Along with removal of foci 
we use vaccines, autogenous if possible. 
When we cauuot get autogenous vaccine, we 
often try mixed vaccine. W'e are not al- 
ways able to get sensitization work done. 
Init even in those cases in which we use vac- 
cine not directly from the foci of the pa- 
tient, I think the thing we must watch is to 
use a dose small enough. Wc feel that 
about 70 per cent of the cases are curable 
and the other 30 ])er cent liai'c foci that are 
not easily removable, as from the intestinal 
tract. 1'hc hc.st ap[)roacli I know of at the 
present time is by the older methods of elim- 
ination. Of the newer methods, perhaps the 
most exact is colonic irrigation, and after 
that modification of diet. We use special 
diets witli the idea of mocViiyiitg the bac- 
terial flora and improving the vitamin and 
natural salts, and in that way eliminating 
foci. Perhaps I should not say with that 
idea only, hut primarily with that idea, and 
it very often works. Tlie diet must include 
a fair proportion of raw foods, fruits, and 
vegetables. The other element, of course, is 
going hack to very old therapeutics again, 
to supplement those specific diets with foods 
that simpl}^ promote general health and up- 
building of that personal resistance which 
contributes to immunity. We not infre- 
quently find quite elderly patients, sixty and 
sixty-five years of age — women, with all 
their joints involved, who respond and get 
perfectly well. I think these are not just 
exacerbations which have become quiescent, 
for we follow these patients over a period 
of years and they get well and stay well. 

I have the greatest admiration for the way 
Dr. Mayers has expressed his views on this 
subject, and I think he is entirely right, and 
I believe we will reach definite results in ar- 



496 


RADIOLOGY 


thritis by taking seriousty the observations 
that he has made. 

Dr. John Hunter (Toronto) : I think 
the first thing we should consider is hered- 
ity. We should find out all we can about 
the origin of our patient, the t3'pe of tissue 
with which he was born, his environment, 
his childhood, his youth and middle life, his 
vocation — all these things contrilDute to 
either susceptibility or to immunity. I think 
the great factor in the treatment of this 
disease is to establish immunity, that is, 
through physical means such as diet, physio- 
therapy. electrotherapy, and every way in 
which we can increase immunity to disease. 
I have listened to a great manv papers and 
I have been impressed by the fact that sel- 
dom has any reference been made to the pa- 
tient — it is nearly always to the focal 
trouble. Put your X-ray and radium here, 
there, and everywhere ; but we seem to have 
forgotten the patient. I think the patient is 
the first consideration; his type and ever}'- 
thing else is far above any local treatment. 
We may cure a diseased foot, but if the indi- 
vidual has some other trouble, we will learn 
of it in treating this rheumatic condition. I 
begin with the Ijaby and watch him all the 
wa}' along, as to diet, sunshine, and cleanli- 
ness. I watch his school days, his vocation, 
his shop, and everything I possibly can, to 
hccure for him the best sanitary conditions 
in all his surroundings. In this way we may 
avoid arthritis in about 90 per cent of our 
cases. 

Dr. R.\m>n K. Giiormley (Rochester, 
Minn.): I was very glad to hear Dr. 

Mayers concur with me on tuberculosis and 
streptococcus infection. I think in our work 
it will help more and more if we study the 
singularity in the changes and types of 
changes in the joints themselves. So far as 
the actual cause is concerned, I do not be- 
lieve we can lay it wholly to foci of infec- 


tion; there are a good many things we do 
not know about it, particularly its cheinis- 
tr3^ I believe the day will come when we 
will know more about the chemistry of the 
cells themselves of both the cartilage and the 
bone, and what these damaging factors do 
to those cells and from whence the products 
that cause the damage come. Focal infection 
has a good part to play, but I believe there 
are also metabolic changes, diets, etc., that 
produce the changes in the joint itself. 

Dr. Mayers (closing) ; There are many 
things which contribute to the treatment of 
arthritis. I think I would be safe in saying 
that 30 per cent of cases recover spontan- 
eously. The individuals who have had 
arthritis for twent3'-five 3^ears will state that 
medical care has always been helpful and 
perhaps for a period of four or five 3’ears 
they have felt that the condition has disap- 
peared, only to recur. In many cases, after 
the pain disappears, there is a time when 
most of the crippling and weakness take 
place, and that weakness is very profound 
and contributes to the permanent disable- 
ment. 

Removal of foci of infection is frequent- 
13'- startling and spectacular in its results, yet 
four or five 3^ears later the arthritis ma3’ 
again appear and there will be no focus of 
infection found to be responsible. 

In regard to metabolic changes, I do not 
see wh3’’ the metabolism can be stated to 
have a definite relationship to this particular 
disease. We might ask, what are the me- 
tabolic changes of a patient who has had 
tuberculosis for ten 3'ears? After the first 
few 3"ears, having gone through the acute 
stage, if we follow the remission, we shall 
expect to find it altered. 

The organisms which are responsible for 
arthritis attack just as many systems in the 
bod3' as does tuberculosis, as I have shown 
here to-day. Certainl3' arthritis, as well as 
main’ chronic diseases, will alter metabol- 
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sm. Wc n:vU\v:\Uy employ ;my mc.tl\od we uve nol prepared to say. We may be 
ivnilnblc to improve the ticoeral condition able to look forward to the eventual coming 
)t these persons — fresh air, sunshine, and of a racial imnnuiity, such as wc are dis- 
icliothcr.apy will always he indicated, cerning in the history of tuberculosis and 

So far as heredity is concerned, I have a syphilis, yet I doubt this very much. The 
ccling that this element plays a part in a etiological factor is too widely distributed 
;reat many diseases; in just what manner, and present in too many mild conditions. 


RADIOLOGICAL EVIDENCES OF UROLOGICAL DISEASES IN 
INFANCY AND CHILDHOOD^ 

By PERRY B. GOODWIN, M.D., 


Radiologist to St. Francis 

I N presenting this subject, it is our ear- 
nest desire to stimulate more interest 
in an undeveloped branch of medicine 
and surgery in infants and children, and to 
shotv its value to those concerned. Your at- 
tention is called to some of the outstanding 
— yet small — number of men in this countr}^ 
who have made a study along these lines, 
namely, Hyman, Hinman, Stevens, Kret- 
schmer, Beer, and a few others, including 
Patch, of Montreal. 

The study of diseases of the urinary tract 
in infancy and childhood is receiving more 
and more consideration, and, as a result, 
great progress is being made in the recogni- 
tion of these conditions in the young. Until 
the small caliber cystoscopes had been per- 
fected, no real progress was made ; a decade 
ago cystoscopy was considered rather a cruel 
procedure, hence no attempt was made to 
examine these young subjects in an efficient 
manner, as was done in the adult. 

\'er\- little to-day is said in text-books re- 
garding the radiological study of urinar>' 
diseases or the diagnostic value of cystos- 
copy. radiography, or cystography. These 
])OShibilities were first pointed out by Nitze 
in 1907 and Beer in this country in 1911, 
and by Kretschmer and Helmholtz later. 
Such a co-operation between the urologist 
and roentgenologist is essential to the de- 
velopment and advancement of our methods 
of diagnosis. 

For a long time it was considered that all 
we could do was to show a calculus, but by 
the development of the small cystoscope, 
opaejue catheters and media, many patho- 
logical evidences have been shown on the 
film, and with tlie further development of 
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our Buck}' diaphragm and cystoscopic tables 
with radiographic equipment, this method 
of diagnosis has become less complicated. 
We realize that this subject should be strict- 
!}■ a radiological one, but we are so closely 
associated with the urologists that their help 
must also be enlisted. In fact, no branch of 
medicine can be properly studied without 
due consideration to the clinical history, and 
especially in the case of the young, one must 
consider the laboratory and cystoscopic find- 
ings, which are as important to us as our 
X.-ray evidence is to the urologists. We must 
not lose sight of the fact that this co-opera- 
tion goes far in the evaluation of the clinical 
picture. We must keep in mind the vari- 
ous contours produced by pathologic condi- 
tions and how to interpret symptoms as 
well as shadows on the films. We have to 
consider the disturbances of micturition, 
dysuria, frequency, enuresis, hematuria, py- 
uria, pain and swelling in one or both kid- 
ney regions. For instance, dysuria, with 
frequency, may be caused by Bacillus colt 
infection, urinar}' tuberculosis, calculus, or 
foreign body. 

When one reads that pyuria shows a mor- 
tality of from 10 to 18 per cent, it behooves 
all concerned to study these cases, both in 
adults and children. In cases of chronic 
pyuria, we must look for a cause of the sup- 
puration, as malformation, calculi, tubercu- 
losis, tumor, abscess, hydro- and pyonephro- 
sis. In order to obtain a definite picture of 
each case we must avail ourselves of cystos- 
copy, associated with catheterization of the 
ureters, and pyelography. Quite often the 
clinical signs are absent, and then we must 
employ roentgenographic methods to assist. 

The kidneys of an infant are relatively 
larger than an adult’s, but because they lack 
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the fatly capsule, and because a large 
amount of gas is present in the infant 
gnstro-intestinal canal, the film of a young 
patient does not show the same definite out- 
line of the kidney as does that of an adult. 
However, if we can .show any evidence, for 
instance, of difference in the ^ize of the kid- 
neys, or any ch:inge in the contour of kid- 
ney outline, it may furnish the needful clew 
to the urologist. 1 f there should he a .diadow 
of a stone in a caly.v, for e.\am])le, it be- 
comes important to the urologist to know 
the relative size of the stone, or whether or 
not it will probably pass down the ureter, or 
whether it is wasting time to prolong opera- 
tion. 

It is a fact that various leMons in child- 
hood are the same as those encountered in 
the adult, though in the nature of things the 
carcinomatous type of malignancy and pros- 
tatic involvement are absent. Many of these 
young patients arc treated with the hope 
that the condition will clear up, without sub- 
jecting them to the modern methods of 
diagnosis — cystoscopy and roentgenography 

It is imperative to use all the evidence 
obtainable if we hope to recognize the true 
patliology early and prevent a later mor- 
tality. Children stand the examination well ; 
m fact, our cases have not shown as much 
reaction as have advdts. In many cases a 
brief anesthesia is indicated, which need he 
ot short duration only, if the urologist is 
rapid in his observations. The indications 
for cystoscopic and radiographic examina- 
tions are the .same in these patients as in 
adults, and they should he done just as 
tboroughhr. 

The increasing tendency towards periodi- 
cal health and life expectancy examinations 
'u children no doubt will direct attention to 
their genito-urinary lesions. As we re- 
marked previously, the importance of co- 
operation with the urologist becomes evi- 
dent in cases in which we are called upon to 
differentiate between lesions of the abdomen 
and kidney. We are often surprised at the 


number of cases which would have passed 
unobserved if it were not for the opac{ue 
catheter and media, and p)'elograms espe- 
cially, after the plain roentgenograms had 
proved negative. 

1'he cystoscopic examination, with pyelo- 
grams, opacpic catheters, and cystograms 
should he routine, unless contra-indicated 
by the presence of an acute infection or in 
cases in which the renal function has been 
markedly impaired. 

Cystography is a valuable procedure, 
easily performed, for which no anesthetic 
is necessary, and gives valuable information 
in diseases of the lower urinary tract, often 
rendering cystoscopy unnecessary. It will 
reveal size, .shape, and outline of the blad- 
der, diverticula, ureteral reflu.xes, hydro- 
ureter, and hydronephrosis secondary to 
bladder obstructions. 

Pyelography should he done cautiously, 
especially when the patient is under an anes- 
thetic. because there is no guide to pelvic 
capacity. 

I'here arc several points of interest in 
radiologic and urologic study of pathology 
in infancy and childhood. First, it is diffi- 
cult to elicit ^ubjective symptoms, and sec- 
ond, it becomes more important to examine 
closely for objective signs. Pathology of 
the lower urinary tract presents such symp- 
toms and signs as hematuria, tenesmus, 
dribbling, and enuresis. Anomalies of the 
genital system are often associated with 
anomalies of the urinary tract. 

Urological diseases may be overshadowed 
by intestinal symptoms. Often the patient 
is treated for a pyelitis or cystitis, when sur- 
gery is indicated, urinary pathology being 
discovered only too late in the disease to 
prevent an early death, because advantage 
was not tak-en of modern diagnostic meth- 
ods. 

It is time we spread our radiographic 
teachings, so that the proper course may be 
taken with these young patients. It should 
be the rule that a complete urologic and 
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radiographic examination be made in the 
cases of infants and children, thereby pre- 
venting some of the mistakes. A c}'stogram. 
combined vith a radiographic examination, 
is not difficult or dangerous, and gives more 
information than one might suspect; at least 
enough so that the patient can be given relief 
until time permits further examination. 
Such a study may call for the methods of 
cvstoscopy. cystography, or ureteropyelog- 
raphv as necessar}* procedures — examina- 
tions which are just as safe. sane, and neces- 
sary- in the child as in the adult 

Perhaps disease of the genito-urinaiy' 
tract is not as frequent in infancy and child- 
hood as in adult life; at the same time, if in- 
fantile cases presenting urinary symptoms 
and signs were given the same routine ex- 
amination. we might demonstrate more 
pathology than is suspected. 

Dr. Brown and Dr. Corbeille have made 
a study of eighty postmortem cases of the 
young taken at random: sixty-three would 
have started out with impaired renal func- 
tion. This would indicate that urinary dis- 
ease occurs more frequently than it is diag- 
nosed. When there are persistent urinary- 
symptoms. the routine e.xaminations should 
be made, keeping in mind the upper urinary- 
tract, because there may be a calculus that 
cannot be shown on the film. Cystography- 
is very important in cases of pyuria, when 
it is difficult to clear the bladder. Some of 
the objective signs which require a routine 
studv are: localized pain in the kidney or 
bladder, pus in a catheterized specimen of 
urine, abdominal tumor, enuresis, hematuria, 
and over-distended bladder. 

C.\LCULI 

These are more frequently found in the 
bladder than in any other part of the urin- 
ary tract, but may- occur anyAvhere. from 
the kidney to tlie bladder. A roentgenogram 
should al\^ays Ije made of the whole urinary- 
tract '<• a- to detect any concretions higher 


up. In our opinion, this should be done pre- 
A'ious to any other examination — in so doing 
we will find calculi to be more common than 
is suspected. Some calculi consist of am- 
monium lu-ate or uric acid, both of which 
substances have poor opacity and therefore 
may escape detection, but if located in the 
kidney- or ureter an opaque catheter often 
meets with an obstruction. If this be fol- 
lowed by- the injection of an opaque 
medium, we may- then note a dilatation 
above or below the shadow, or irregular and 
nodular dilatation at the site of the shadow. 
Often in these radiolucent calculi, the opaque 
medium will show more density than the 
calculus and cause a mottled area due to 
displacement of the opaque medium. In the 
absence of opaque medium above it. one 
should suspect a calculus. 

Bugbee reported thirteen cases of renal 
calculi in infants under one year of age. 
found at autopsy. Renal calculi in children 
are bilateral in from 6 to 10 per cent of 
cases. 

If pyuria lias persisted for a long time, 
one should not overlook a calculus in the 
bladder or lower ureter. Obstinate cases 
of enuresis should always be examined for 
calculi. Roentgenograms should be made, 
even though some calculi do not cast 
shadows. 

TUMORS 

The presence of a large mass which may 
almost fill the abdomen, even if hematuria 
is not present, should be examined with the 
opaque catheter and pyelograms. However, 
we may not be able to outline the tumor 
because of the dilution of the opaque me- 
dium with retained fluid, or obstruction due 
to the abnormal course of the catheter; we 
will often find the catheter displaced, cau.-- 
ing one to suspect a tumor mass. In renal 
pelvic tumors, the outline of the pelvic wall 
will Ije altered. Lmder the classification ol 
benign tumors, we ha\-e cysts — they may be 
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small, multiple, or large solitary. The large 
benign solitary cysts arc of much more diag- 
nostic and surgical im|)orlancc. 'I'lie malig- 
nant tumors in this region arc hypernephro- 
mas. 

The embryonal neoplasms which arc 
found in infants arc quite distinct from 
tumors in adults. They attain a large size 
rapidly, often completely fdling the abdo- 
men. Pyelograjiliy is of particular assist- 
ance in such cases, because there is a marked 
tendency of practically all renal neoplasms 
to invade the pelvis; ns a re.sult, the outline 
of the pelvis is irregular, with encroachment 
on parts of its circumference and a cup-like 
e.\-tension alx)ut the tu]7ior mass. These ap- 
pearances must he differentiated from the 
erosions, with enlargements of the calices 
typical of tuberculosis, and the ver\' irregu- 
lar pelvis of infection and elongated con- 
genital polycystic kidney. Plain roentgeno- 
grams may show the kidney to he enlarged 
tind the outline to he irregular. TTowever, it 
is difficult to distinguish the different types 
of tumors, because there are no dependable 
signs. Generally the child will have, a.s.coci- 
ated with a mass in the abdomen, weakness 
and malnutrition. In tumors of the bladder, 
roentgenograms are of little value if the 
growths be small, but when they are large 
and indurated, a shadow may be seen on a 
plain film; however, the cystogram, with 
opaque medium, is of the greatest value in 
showing the size and position of the tumor. 
Copious bleeding in a child under five years 
of age, with other clinical features charac- 
teristic of a tumor, and (generally) shadow 
on the film, is enough to diagnose renal sar- 
coma. 

RENAL TUBERCULOSIS 

This is not common except as a general- 
ized body infection. Braasch reported only 
two such cases in children under ten years 
of age among 532 cases of renal tubercu- 
losis. The changes which one will note on 
R pyelogram are strictures of the ureters, 


necrosis of cortex, dilatation of the pelvis, 
deformity in the outline of the calices — 
such as a fuzzy or moth-eaten ti]) — loss of 
the cup-like appearance, which often ap- 
pears as though the calices were separated 
from the jielvis. It is the belief that labora- 
tory findings with a guinea pig inoculation 
are necessary. 

HYDRONEPHROSIS 

Many of these cases are congenital, due 
to pathology in other areas besides the kid- 
ney, such as strictures or kinks at the ure- 
tero-])elvic junction. Bugbee found fifty- 
three cases in a series of 4,000 autopsies, in 
which only one-third of the infants had 
lived more than six months. Hydronephro- 
sis is often bilateral, due to obstruction in 
or below the bladder, and unilateral when 
obstruction appears in only one ureter. Of 
obstructive causes we mention incomplete 
strictures, slow growing tumors which press 
on the ureter, and calculi. Early changes 
may be seen on the pyelogram — the cupping 
disappears, the calices become globular, the 
pelvis becomes greatly dilated, often with 
an associated hydro-ureter, especially if the 
obstruction is in the bladder. The urologisr 
should carefully and completely fill the 
dilated pelvis and ureters. 

PYONEPHROSIS 

This is a dilatation of the renal pelvis 
resulting from an inflammatory change in 
its walls. Here we find general irregularity, 
dilatation more noticeable in the calices, 
with a clubbing of the ends. When the in- 
flammatory process extends farther, it 
causes destruction and necrosis. The nec- 
rotic areas may fuse with the calices, where- 
upon the pyelogram will show an irregu- 
lar appearance of the kidney substance. 

HYDRO-URETER 

This is caused by obstruction of a vari- 
able degree — ^the longer the duration of the 
obstruction the greater the dilatation. The 
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lower the obstruction of the ureter, the 
greater will be the dilatation adjacent to it 
The dilatation ma}- extend upward until it 
dilates the calices. a condition more notice- 
able in bladder obstructions. 

When the pelvic outline is irregular, one 
should suspect the presence of inflammation, 
such as is caused by tuberculosis. Calculi 
raav not be shown, but often, when the ure- 
ter is injected, we find a dilatation above a 
certain point, in which case there is a chance 
that it is caused by a calculus, especialh- if 
the presence of tubercle bacilli cannot be 
demonstrated. A tumor in tlie lower abdo- 
men may cause pressure in the ureter and 
produce a dilatation. 

There are many causes of hydro-ureter 
into which the writer will not go at this 
time, mentioning onh' such conditions as 
chronic stricture and cicatricial constrictions 
due to infection or injur}'. 

VEsrc.-\L nn'ERTicrL.A. 

With a continuous obstruction, divertic- 
ula may l>e produced by internal pressure. 
These diverticula may reach an enormous 
size or be A'ery small. They are generally to 
Ije found by the cystogram, especially if 
taken at different angles or stereoscopically 
after the bladder has been filled with an 
opaque solution. After draining the bladder 
of the solution, another cystogram should 
be taken, which will nearly always show re- 
tention of some of the solution in the pock- 
ets or diverticula. Such pouches are usually 
congenital in origin, but we believe they 
really haA'e their beginnings in obstructions, 
though these may have occurred during 
fct.al life. 

ASOMAUES 

.Anomalies are not infrequently met with, 
and doubtless many unsuspected cases e.xist. 
On postmortem studies they are reported 
to be present in a percentage ranging from 
1.5 to 2.5. but it is likelv that when more 


cases displaying urological signs and S 3 -mp- 
toms are studied, the percentage will be 
much higher. Many of these anomalies are 
found in the upper part of the urinar}' tract 
and lead to hydronephrosis and pyonephro- 
sis. Before children are subjected to opera- 
tive procedure we should be sure that there 
is a second kidney. Double kidney should 
be suspected if the pyelogram shows an ab- 
normally placed single pelvis, in relation to 
the whole kidney outline. A pyelo-uretero- 
gram should be made to demonstrate fused 
ureters, where only a single orifice is seen 
in the bladder. 

POLYCYSTIC KIDXEY 

Congenital polycystic kidney may be due 
to failure of union between the tubules, 
causing a cyst to form. The condition is 
generally bilateral. The CA'sts are mostly in 
the parench}-ma, the kidney being enlarged 
in all directions, the effect most marked in 
the longitudinal diameter of the kidney, 
while the calices may be spread apart. On 
the pyelogram one notes that the calices are 
encroached upon, while contour and sharp- 
ness of outline remain ; they may be short, 
broad, irregular, or obliterated. The pelvis 
is narrowed and elongated, but never dilated 
— this is an important sign. 

In the forty-two cases of which Dr. 
Arthur Sprenger. urologist, and the writer 
have made a complete urological and radio- 
graphic study, they discovered 1 case of 
renal tumor (patient two years of age) ; 7 
ureteral kinks; I bilateral polycystic kidney 
(patient two years of age) ; 1 congenital 
stricture (patient 13 months of age) ; 1 
probable sarcoma; 5 strictures of the ureter 
(the ages of the patients ranged from five 
to seven years) ; 1 congenital infected hydro- 
nephrosis; 1 calculus in ureter (in patient 
six years old). 

COXCLUSIOXS 

1. The main object of this brief paper 
is to increase interest in such urological 
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diseasos itifuncy :iiul chiltllunid as 

show radio, i^raphic ovidenci'. 

2. These ymiiyir patients are ajuenaiile to 
the best methods of exnniinatinn. and an 
earlier dia.ijnosis lias a >harc in lowcrin.t' the 
mortality rate from nrolo,[;ie diseases later 
in life. 

3. Cases of infants and ehildren who 
present symptoms or sipns jiointinjj to the 
urinary tract should have a complete ex- 
amination, 

4. The most important evidmvee we 
have is that produced in rocntsienop;rams. 
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DIAGNOSIS OF URETERAL KINKS 
AFTER INTRAVENOUS 
MEDICATION 

Noiv that visualization of the urinary 
tract by intravenous medication is possible, 
there is sure to be an increasing demand for 
urograms. Therefore, tlie radiologist should 
beware of faulty reasoning from effect to 
cause. This error is never made in diagnosis 
with greater danger than in the case of the 
patient with unexplained abdominal svmp- 
toms. who is found to have a kinked or 
angulatcd ureter. The presence of acute 
angulation of the ureter in one who com- 
plains bitterly of pain that is referred ap- 
parently from the ureter presents such a 
likelihood of relationship between cause and 
effect that it is difficult for the clinician, and 
sometimes impossible for the surgeon, not to 
fall into this trap. When a patient returns 
several months after operation, the previous 
symptoms persisting, it becomes evident that 
kinks of the ureter occasionally occur in the 
presence of pathologic changes elsewhere. 

The kidney and the ureter are held in 
position by entirely different supports. The 
ureter, which is attached to the posterior 
peritoneum, is fi.xed, whereas tlie kidney, 
under normal conditions, has considerable 
freedom of motion. Consequently, at the 
point where the ureter leaves the peritoneum 


to cross posteriorly to the renal pelvis the 
ureter can become kinked when the kidney 
moves with respiration. It is evident, there- 
fore, that if the roentgenographic exposure 
is made at the command to “take a deep 
breath and hold it.” there will be a much 
larger incidence of ureteral kinks than if 
the exposure is made following expiration, 
when the kidney is in its cephalic position. 

If the minor calices of the kidney are 
clear-cut. and if there is no evidence of dil- 
atation of the renal pelvis, one must be 
cautious about attributing any symptoms to 
the kink in the ureter. Before a kink can 
produce pain, it must have resulted in 
urinary obstruction. Even a moderate 
amount, if intermittent, soon results in 
dilatation above the obstruction. 

Seventeen years ago Childs and Spitzer 
wrote; “Angulations, curves, and kinks of 
the ureter are found in normal persons. As 
the shape of the ureter is due to its laxity or 
tenseness, either of which conditions may 
be normal, and its caliber varies consider- 
ably in normal subjects, and as it is still fur- 
ther altered by jieristalsis, care should l>e 
exercised in drawing conclusions that path- 
ologic conditions e.xist because of apparent 
abnormalities of shape and course or be- 
cause of curves, kinks, and angulations or 
apparent constrictions.” 

Childs and Spitzer’s observation has stood 
tlie test of seventeen years of increasing 
study and knowledge and is particularly ap- 
plicable at this time, when it seems that the 
entire urinary tract can be visualized after 
intravenous medication. 

Her.mox C. Bu.mpus, Jr.. M.D. 

Gershom J. Thompson', M.D. 
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THE ANNUM. MIH-TING 
Lox Angeles, California, Dee. 7-5, 19e0 

On behalf of the Radioloffical Society of 
North America, the Los Angeles Local 
Committees extend to radioloj^ists tlie world 
over a hearty invitation to he present at the 
Society’s Sixteenth Annual Mectin.^. 

Ordinarily in the early winter the climatic 
conditions in Los Angeles are very pleasant. 
The Hotel Ambassador, our heruhiuarters. 
is delightfully situated and well adapted to 
the needs of a meeting such as ours. 

Committees are busily engaged in work- 
ing up an entertainment program which, 
while not distracting too much from the sci- 
entific character of the meeting, will, we 
hope, at least furnish pleasant relaxation 
and prove of sufificient interest to warrant 
your participation. 

From present indications, it appears that 
the coming meeting will he a good one. well 
attended and representative of the Society. 

Please consult the list of committees in 
the September issue of R.vdioloc.y, and 
write to the Chairman of any of them if 
detailed information is desired. 

Albert Soil.vnd, M.D. 

Chairman, Local Executive Committee. 


ANALES DE RADIOLOGIA 

True to Cuban medical traditions, the com- 
paratively small group of Cuban radiologists 
are the proud publishers of the only radiolog- 
ical review in the Spanish language, Anales dc 
Radiologic, official organ of the Sociedad 
Cubana de Radiologia y Fisioterapia. It i^ 
handsomely printed, classically written, anc 
generously illustrated. In many an aiticle, the 
author backs up his academic dissertation ) 
the practical procedure of case presentation, 
thus giving his essay the seal of origina it}. 
The writer feels that Anales de Radiologia i. 
a publication capable of honoring an\^ la 


logical organization, of any size, in any 
language. 

RADtoLOOY, through the undersigned, wishes 
to acknowledge, with thanks, the salutation of 
the Lxccutivc Committee of tne Sociedad 
Cubana de Radiologia y Fisioterapia, appear- 
ing in the first number of Anales de Radio- 
logia. and hopes for their splendid publication 
a long and prosperous life. 

P. R. Casellas, M.D. 


BOOK REVIEWS 


Story of Electricity and a Chronol- 
ogy OF Electricity and Electro- 
therapeutics. By Herman Good- 
man, B.S., M.D. With an Introduc- 
tion by Victor Robinson, M.D. 
Pages 62; full-page portraits, 12. 
Published bv Medical Lav Press, New 
York, 1928.' 


Dr. Goodman has w-ritten a short history 
of electricity, w’ith special emphasis on the 
cycles of development, particularly as re- 
gards electrotherapeutics. The short bio- 
graphical sketches of many of the pioneers 
ill this vast field lend much to the interest 
and value of the book, while the portraits 
help to Ausualize ivhat these pathfinders 
looked like. 

This hook is ivritten in readable style and 
vour reviewer has found it so interesting 
and full of important historical data that, 
instead of giving it a casual examination, 
for the purpose of review^ he has read it 
through twice. 

The “Chronology of Electricity and Elec- 
trotherapeutics” from 600 b. c. to a. d. 
1927, covering five pages, is interesting and 
A'aluable. The only error your hypercritical 
reviewer has found is that 1893 is given as 
the year Rdntgen announced the discovery 
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of the X-raj's: but this is given correct!'.' f as 
1895) in the biography of Rontgen. 

It is a valuable collection of pracrfcaily al! 
the known data, condensed into small and 
convenient form, and should be tn the li- 
brar}' of even.- radiologist. 

I. S. Tsostlsr. J.LD- 


The Effect of RoEXTOEtc Isscmvev- 

TIOX ox THE lxTESKEt_VTIO>' 3ETWEEX ‘ 

i\LvLiGXAXT Trwoss .\xd Theis 
Hosts. By Onu. Krebs, M-D. Sup- 
plement A'lII to Arm Rcciclccivc. j 
Stockliolm, Sweden. 1929: 133 pages > 
and 3 plates. Price. Sd.Pd. 


lais exceiienz monograph is a summary 
Oi t£te aiitcor s investigations of the effects 
or letfcal and lower doses of X-rays on a 
mouse carcinoma ana sarcoma. He shows 
cnat tor these tumors only doses of more 
tnan 6 imE.D- are lethal, botli in sifii and 
m rrrmr that doses lower than this produce 
onii' mniortion or die tumors, and tliat pre- 
iimmary irraciaaon increases the power of 
the organism to resist rumor subsequently 
implanted stmcutaneously in die exposed 
regicn. 

This work gives a clue to the answer to 
many- or the purzies in roentgenotherapi’, 
and merits thorough study by botli tlie radio- 
dicraoi-ts ano biolo^sts. 
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ARTHRITIS 

Sciatica. A. P. MacKinnon. Can. Med. 
Assn. Jour., April, 1930, XXII, 492. 

Tlie object of this paper is to show that all 
the features of idiopathic sciatica can be ac- 
counted for hy an infections lumbosacral 
arthritis. Mcnce. in ca.ses where such arthritis 
can he i)roved to e.xist, the sciatica sliould not 
be classed as ‘‘idiopatluc,” hut as ‘‘sympto- 
matic’’ of arthritis. 

The paper is l)ased on and is an appreciation 
of the work of Dan ford and Wilson, who pub- 
lished in the January, 1925, issue of tlie Jour- 
mi of Bone 011(1 Joint Surgery, the results of 
an extensive anatomical study of the bony re- 
lations of the sciatic nerve. Tliey .showed that 
on anatomical jrrounds the ncurolottical find- 
ings of a typical case of idiopathic sciatica can 
be accounted for hy a neuritis of the fifth lum- 
bar root. They also found that the anatomical 
relations of this fifth lumbar root arc .such that 
osteo-artliritic changes, in the region of the 
lumbosacral articulation, would compress it 
and produce sciatica. 

In the X-ray c.Namination of every patient 
complaining of sciatica good films arc impor- 
tant, They should consist of stereoscopic 
films made with the vertical shift, and a lat- 
eral. Gross lesions, such as lumbosacral tuber- 
culosis, newgrowths, spondylolisthesis, and 
osteo-arthritis of the hip must he ruled out. 
The X- ray examination should concentrate 
first on lipping of the bodies of the vertebra?. 
Such a finding would suggest associated 
changes in the adjacent articulations. These 
latter should then be studied closely. Lumbo- 
sacral anomalies should be investigated. Final- 
ly, negative X-raj' results do not rule out the 
ordinary infectious arthritis which shows no 
bony changes in the early stages. 

L. J. Carter. M.D. 


BONE (DIAGNOSIS) 

Epicondylitis Humeri. K. G. Hansson 
and I. D. Horwich. Jour. Am. Med. Assn., 
May 17, 1930, XCIV, 1557. 

Better known as “tennis elbow, this has 
been a subject for investigation since 1896. 


Described as a well defined clinical entity, 
with marked pain and tenderness above the el- 
bow, it occurs after a great muscular exertion 
or some continuous labor. The symptoms fol- 
low .such games as tennis, polo, baseball, and 
squash, or such occupations as pressing clothes 
with hea%'-3' irons, typewriting, bricklaying, car- 
pentry, or painting. It apparently offers lit- 
tle evidence from the roentgenographic stand- 
point. The antero-posterior and lateral roent- 
genograms are negative ; some observers have 
reported roentgenographic evidence of a peri- 
ostiti.s. 

The authors’ concept of the pathologic con- 
dition is that of a periosteal fracture with a 
myofascitis of the extensor muscles which 
originate from the external epicondyle. 

No treatment is of any avail unless the ex- 
tensor muscles from the e.xternal condyle are 
relaxed. 

C. G. Sutherland, M.D. 


Destruction of the Os Pubis by a Lym- 
phangioma. E. Saupe. Rdntgenpraxis, May, 
1930, II, 469. 

A case is described in which a roentgen 
examination showed an area of destruction in 
the right pubic bone. The patient, an adult 
male, had a spindle-cell sarcoma of the thy- 
roid. The bone destruction, however, was not 
caused by metastasis but by a lymphangioma, 
which was found at autopsy. 

H. W. Hefke, M.D. 


A Case of Sclerosing Osteitis Involving 
One Limb. Eugenio Milani. Archivio di 
Radiologia, January-February, 1930, VI, 70. 
The author reports a case of sclerosing 


eitis which he has followed for more than 
ear. The thickening was along the internal 
rgin of the right femur, and was accom- 
lied successively by small areas of thicken- 
• of the tibia and the astragalus. 

Phis lesion was first described by Leri and 
inny in 1922. Other cases have been re- 
ded by Lewin and MacLeod (1925), by 
tti and Muzii, Perussia and Meda (1927), 
1 by Zimmer and Valentin (1928). It is in- 
ESting because of its possible relationship 
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to that form of chronic osteomyelitis first de- 
scribed by Sicard and Ragueneau in which the 
increased density is limited. Its radiologic ap- 
pearance is characterized by the involvement 
of the whole or part of the length of the mem- 
ber b}’’ the hyperostosis and by the fact that 
the lesion may cross the joint onto adjacent 
bones. All cases occurred in the young. The 
lesion is frequently confused with osteomye- 
litis. 

E. T. Leddy, M.D. 


Unilateral Duplication of the Patella: A 
Congenital Anomaly. Max Climan. Med. 
Jour, and Rec., June 4, 1930, CXXXI, 558. 

This anomal}', when it occurs, is usuall}' on 
both sides and can thus be diagnosed from 
fracture with certainty. It is occasional!}' uni- 
lateral and has been mistaken for fracture. 
The differentiation depends on the observation 
that in congenital anomaly the fragment is 
smooth, with cortical bone, while in fracture 
it is serrated and is cancellous bone. The 
separate fragment in the case of anomaly is in 
the upper and outer quadrant in all reported 
cases, while this is rarely the seat of fracture. 

W. W. Watktns, i\I.D. 


CANCER (DIAGNOSIS) 

The Age Incidence of Carcinoma. Theo. 
R. Waugh and T. L. Fisher. Can. Med. 
Assn. Jour., May, 1930, XXII, 619. 

The material from which these statistics 
were gathered comes from the broad hospital 
service of the Ro}'al ^'’ictoria Plospital, Mont- 
real, and includes outdoor minor surgeiy, gen- 
eral surgery, urology, gynecology, otolaiym- 
gology, etc. The figures are obtained from the 
records of the Department of Surgical Pathol- 
ogy. and cover a period of fourteen years, 
from 1915 to 1928. Only carcinomata posi- 
tively diagnosed by microscopic section are 
included. The only cases reported are pri- 
mary malignant cpilhelial tumors. 

During the period from 1915 to 1928 a total 
of 22.993 surgical specimens were e.vamined, 
of which 1.756. nr 7 63 jK-r cent, were primary 
cancerous growths; 63.6 per cent were from 
females, and 36.4 [)er cent from males. The 


average age of all the cases was 53.5 3 'ears; 
that of the females 50.6 years, and that of the 
males 56.5 years. The age incidence showed 
a gradual increase from age 25 to age SO, was 
constant from 50 to 65, and then gradually 
decreased. This decrease after 65 does not 
represent less liability to cancer after that age, 
but simply represents the feu'er persons who 
reach that age. The regional incidence shows 
breast cancer largely predominating. 

Generally it was found that carcinoma aris- 
ing from glandular epithelium tends to occur 
earlier in life than that arising from squa- 
mous epithelium. To this rule there are two 
main exceptions, namely, the cervix and the 
prostate, both of which derive their epithelium 
from the mesoderm. The squamous cell car- 
cinoma of the cervix occurs chiefly in the early 
period of life, while the carcinoma of the 
glandular prostate occurs chiefly in old age. 

L. J. Carter, M.D. 


Statistical and Systematic Studies on 
the Malignant Tumors Observed during 
1928. Ferruccio Vigi, Giovanni Dagnini, 
and Giuseppe Mareggiani. Rivista di Radio- 
logia e Fisica Medica, March, 1930, II, 221. 

This excellent study concerns 775 autopsic.s 
performed on 1,666 patients dying in the hos- 
pitals of Bologna, in which series thei'c were 
104 malignant tumors. This article should be 
consulted in the original by those interested in 
clinical cancer research. 

E. T. Leddy, M.D. 


Primary Carcinoma of the Lungs. Pedro 
L. Farinas. Anales de Radiologia, January, 
1929, I, 47. 

The paper is based on twcnt 3 '-six cases of 
primar}- carcinoma of the lungs in which the 
diagnosis was established either by biop.sy. 
nccrops}-, or clinical course. Man}- radio- 
graphs and photographs of the specimens are 
shown. The author classifies these tumors as 
infiltrating or nodular encapsulated — the for- 
mer arising either from the hilum or from the 
parench}-ma. the latter being alwa 3 'S of paren- 
chvmatous origin. The differential diagnosis 
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between tlicse tumors and non-malignant con- 
ditions of the lungs is discussed. 

The author emphasizes tlie fact that car- 
cinoma ma}- follow chronic diseases of the 
lungs, accompanied by metaplasia of the bron- 
chial epithelium, and makes the suggestion 
that these cases should be observed by serial 
radiography, with the ho])e of making an early 
diagnosis. 

j\r. ViAMONTi;, i\r.D. 


CANCER (THERAPY) 

Treatment of Mammary Carcinoma by 
Radiation. Sir G. Lenthal Cheatle. Brit. 
Med. Jour., May 3, 1930, No. 3617, p. 807. 

The two objects of the article are, first, to 
describe how pathological observation shows 
that the whole of the breast itself should be 
radiated in carcinoma of that gland, and, sec- 
ondly, to describe the method the author 
adopted in delivering interstitial radiation to 
a breast containing carcinoma. He then opens 
the paragraph on biological effects of radiation 
by stating that the treatment of carcinoma by 
this method is in an cxcecdingl}’ tentative and 
experimental state, and believes that at present 
we are judging our results from the effects of 
doses that may be a great deal too large and 
administered for too long a period at a time. 
For if little or no result is seen from a given 
dose, larger doses are employed, when, for 
all that is at present known, smaller doses fre- 
quently delivered in short periods at fre- 
quently repeated intervals may be more suc- 
cessful. Moppett is quoted as having isolated 
wave lengths that retard growth and those that 
stimulate growth, and believes that a proper 
manipulation of the wave lengths that retard 
growth may replace all other forms of radia- 
tion therapy. 

The author then discusses what is meant by^ 
(1) external and interstitial radiation, and (2) 
the radiosensitivity or radioresistance of tu- 
mors. While it is certain that the regression 
of a tumor after radiation depends on the 
effect on the tumor cells, there is also a con- 
siderable amount of evidence that another fac- 
tor involved is to be found in the reaction of 
the tissues in which the tumor lies. This is 


thoroughly discussed and experimental evi- 
dence from the literature is given. The author 
takes nearly a page to give his reasons for 
radiating the whole breast in carcinoma, as 
well as the axillary and cervical regions, and 
from the stress that he places on this, one 
would judge that this is not being done by 
radiologists of the author’s acquaintance, a 
technic quite different from that of American 
radiologists by whom the necessity of radiat- 
ing the whole breast is more or less taken for 
granted. 

A paragraph on clinically undetectable tu- 
mors is of considerable interest, and examples 
of such cases are given. In one of these the 
tumor of the breast could not be detected by 
clinical examination, and was discovered only" 
during complete microscopical examination of 
whole sections. This was done because a 
tumor removed from the right axilla had been 
shown microscopically to be carcinoma in a 
lymphatic gland. 

Cheatle then discusses radiation versus radi- 
cal operation, and again emphasizes the ne- 
cessity of including the axillary, supraclavic- 
ular, and intercostal regions, and the sub- 
cutaneous tissues of the chest in every case, 
no matter how localized to the breast the dis- 
ease appears to be. His statement that radical 
removal of an operable carcinoma of the breast 
will always be safer than an inadequate radia- 
tion of the gland is only too true. He dis- 
cusses his technic for interstitial radiation, and 
states that, as the result of five cases, he has 
been able so far to support the convictions of 
G. L. Keynes, who believes that interstitial 
radiation is the operation of choice in the 
treatment of early carcinoma of the breast. 
The author uses the same principles and tech- 
nic as Keymes, that is, small units of radium 
with heavy filtration. 

H. J. Ullmanx, M.D. 


X-ray and Radium Treatment in Cancer 
of the Cervix. W. M. Sheridan. Southern 
Med. and Surg., June, 1930, XCII, 411. 

In determining whether or not a woman has 
cancer of the cervix, bimanual examination, 
visual inspection of the cervix, and biopsy' 
should all be employed. Cancer confined to 
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the cervix may be eradicated by X-rays and 
radium or by the Wertheim operation. Pan- 
hysterectomy should not be performed, and 
when the disease has spread beyond the cer- 
vix the Wertheim operation is of no value. 

The technic advised is to give deep X-rar- 
therapy over the lower abdomen and back, 
each side, and perineum, at 200 K.V., 0.5 mm. 
copper filter. 50 cm. distance, 5 ma., over 
each area except the perineum, which re- 
ceives half of this dose. After two weeks’ 
time any cauliflower mass which has not 
disappeared is destroyed by electrosurgery. 
Radium is then applied by embedding in the 
cervix and by application within the cervical 
and uterine cavities. Four 10 mgm. needles 
are embedded and left for 24 hours, and 50 
mgm. tubes are placed in the cervical canal 
and uterine cavity for 24 hours, the filtration 
being 1 mm. of brass and 1 mm. of rubber or 
aluminum. 

W. W. Watkins, M.D. 


Cancer Therapy with Fractional (Scat- 
tered) X-ray Treatments. G. Miescher. 
Strahlentherapie, 1930, XXXVI, 434. 

The time factor deserves more considera- 
tion in radiation therapy than it has been given 
so far. The work of Regaud and Coutard has 
shown this very convincingly. Better results 
in roentgen therapy of malignant tumors may 
i)c obtained if the technic used in radium ther- 
apy is imitated, i.c., if small doses are given 
over a long period of time. Coutard. for in- 
stance. treats his cases one to two hours daily 
at 40 to 50 cm. F.S.D. through 1.5 to 2.0 
mm. Zn over areas of 100 to 250 sq. cm., with 
very small intensities. The duration of treat- 
ment extends from 15 to 20 hours, distributed 
over 14 to 40 days, and the total dose amounts 
to from 12,500 to 37,000 French r-units. The 
skin reactions were relatively mild. 

Miescher conducted a series of animal ex- 
periments along these lines and then tried the 
method in treating human carcinoma. If the 
effect of roentgen rays applied to the ear of 
a rabbit in fractional doses (400 r each) was 
comiiared with that of one single high dose, an 
increase in the tolerance was already notice- 


able, u'ith a three-hour interval between e.x- 
posures. When allowing a 24-hour interv'al 
to elapse between the fractional doses the tol- 
erance increased two and one-half to three 
times. Longer intervals did not influence the 
toleration further. On 26 patients it was 
shown that daily doses of from 200 to 240 r 
may be applied up to a total of 4,000 r, with- 
out producing serious injuries during a period 
of tAvo years’ observation. The acute reaction 
appears usually on the sixteenth day and is 
over on the forty-eighth da)%‘ erosions are 
often observed. In one patient who had an 
involvement of the left cervical muscles, the 
reaction following the application of 3,740 r 
given in 17 daily doses of 220 r each through 
2.0 mm. Zn over a 17.5 X 14 sq. cm. field, 
could be studied histologically for 91 days. 
Twelve biopsies were performed on the 5th, 
10th, 15th, 20th, 27th, 31st, 37th, 44th, 50th, 
57th, 70th, and 91st da 3 ’^s. 

It appeared that the reaction corresponded 
to that of an intense treatment applied in one 
sitting; however, the changes in the connective 
tissue were considerably less. This is, in the 
author’s opinion, the most important advan- 
tage of the fractional method. In many ad- 
vanced cases of carcinoma the response of the 
tumors was remarkable, and further study 
and perfection of the method are indicated. 
For skin carcinoma of small size the applica- 
tion of a single massive dose still remains the 
method of choice. 

E. A. PoiiLE, M.D., Ph.D. 


On Radiation Therapy in Cancer. A. T. 
Todd. The Lancet, April 26, 1930, CCXVIII, 
No. 5565, p. 906. 

The author reviews briefly the theories of 
specific action on cancer cells, radiosensitivitj', 
etc., and believes that some of his e.xperiments 
appear to furnish evidence against the specific 
action of radiation on cancer. He believes 
that the regional response to radiation therapi’ 
is the important reaction. The hj'pothesis is 
that the local defense mechanism against can- 
cer is probabl}' the junction tissue, that is, the 
mesoblastic defense barrier, Avhich tries, ap- 
parently' in vain, to limit the spread of the 
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jjrowtli. Tills tissue is not well known and 
its jiossiiile sipiilicance lias not been appre- 
ciated. It consists of lymiihoctyes, jilasma 
cells, monocytes, and macroiiliaj'cs, various 
phases of fibroblasts, eosinopliile and ba-sojiliilc 
leukocytes, and the blood and lymph chan- 
nels. The slowly ijrowinK cancer has much 
of this junction tissue while quickly growinjf 
cancer has little. This junction tissue is fre- 
quently termed the stroma. 

Todd offers an cNamplc to show that radio- 
sensitiveness of a tumor is dircctl}’ propor- 
tional to the amount of this junction tissue. 
The general defense against cancer is also of 
importance, and evidence for this is obtainable 
from the behavior of implanted cancer in ani- 
mals, and from clinical observation of cancer 
patients treated by medical methods. He then 
states that successful treatment of cancer in 
man is accompanied by definite changes in the 
blood — increase of small lymphocytes and 
eosinopliile leukocytes — and a diminution of 
that lipase which can split tributyrin. There 
is also evidence for the participation of the 
reticulo-endothelial system in the general de- 
fense mechanism. When the activit}' of the 
system is diminished or paralyzed by blockade, 
that is, when every cell has completely filled 
itself with the particles of an electro-negative 
colloid extracted from the blood stream, the 
implantation of cancer is facilitated. 

A page and a half is devoted to arguments 
and experimental evidence that the stroma and 
general defense mechanisms are the important 
factors in the favorable reaction of malignant 
tumors to radiation. The author admits that 
there is plenty of evidence that radiation af- 
fects the cancer cell itself adversely, probably 
by inhibitory action on mitotic division, and 
thus prevents the continuity of growth. He 
considers that this immediate action is of less 
importance than, or even perhaps produced by, 
the mediate action of radiation which takes 
place locall}' in the junction tissue, a stimula- 
tion of its defense, and generally in those 
parts of the mesoblastic tissues which are con- 
cerned with defense mechanisms, especiall) 
certain cells of the blood and the reticulo- 
endothelial system. He believes that accept- 
ance of these views will be followed by furthei 
modification of radiation technic in the diiec- 


tioii of smaller do.ses applied for longer time.s, 
or at repealed intervals, and also with greater 
screcnage. A fresh viewpoint may help to 
prevent (lie disappointment for which the cur- 
rent conception of radiation and the resultant 
tcclinic are responsible. 

H. J. Ullmann, M.D. 


Radium Therapy of Carcinoma of the 
Vagina. Iwan v. Biiben. Strahleritherapie, 
1930, XXXVI, 503. 

It is often difficult, if not impossible, to dif- 
ferentiate primary and secondary carcinoma 
of the vagina. Only cases in which the neo- 
plasm is confined to the vagina itself and does 
not involve the neighboring organs can be 
classified under that heading. The author ob- 
served 29 patients suffering from primary car- 
cinoma of the vagina, 28 of whom were 
treated b}' X-raj’s and radium during 1919 to 
1929. The radium dose of 1,200 to 2,400 
mg.-hrs. was usually applied in one sitting and, 
if necessary, repeated after from 6 to 8 weeks. 
Nine patients were alive at the time of writing 
this report. Four patients lived 9, 6, 4, and 
2 years, respectively, following the treatment; 
5 patients had been treated less than 2 years 
previous to the report. Six women lived from 
1 to 3 years following irradiation ; 12 patients 
died within one year, and 1 case coulcl not be 
traced. 

E. A. PoHLE, M.D., Ph.D. 


THE CHEST (DIAGNOSIS) 

A Clinical and Roentgenologic Considera- 
tion of Pulmonary Infarction. B. R. Kirk- 
lin and Louis S. Faust. Am. Jour. Roent- 
genol. and Rad. Then, March, 1930, XXIII, 
265. 

All the signs and symptoms of lodgment 
of a pulmonary embolus can occur without the 
development of any physical or roentgenolog- 
ical signs, for unless some degree of passive 
congestion is present infarction is not apt to 
take place. 

The usual clinical findings are sudden onset 
of dyspnea and pain in the chest, with a mod- 
erate elevation of temperature, pulse, and leu- 
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koc)i:e count, and usually with hemoptysis. 
Roentgenologicall}’’, the infarct presents a large 
triangular shadow, with its base toward the 
axillar}'^ line, and usually with associated cloud- 
ing of the costophrenic angle. There may be 
so much surrounding inflammation as to make 
the infarct indistinguishable from a pneumonic 
process. Occasional!}' the infarct shadow is 
round, which indicates that the base is lying 
anteriorly or posteriorly. 

In 25 cases studied roentgenologically at the 
Mayo Clinic, there were definite X-ray 
changes in all cases with definite physical 
signs, and in several with indefinite physical 
findings. In 18 of the cases the infarct was at 
the base of the right lung, while in 4 cases in- 
farcts could be demonstrated in both lungs. 
Clouding of the costophrenic angle was almost 
invariably present. Thickened pleura was the 
commonest complication. At times the pneu- 
monic changes were so marked as to make the 
condition indistinguishable from broncho- 
pneumonia. 

In certain cases old unresolved infarcts may 
be demonstrated by the roentgenogram when 
physical signs are no longer present. 

T. E. Habbe, M.D. 


Roentgenologic Diagnosis of Diseases of 
the Upper Respiratory Tract in Children. 
Henry K. Pancoast and Eugene P. Pender- 
grass. Am. Jour. Roentgenol, and Rad. 
Then, March, 1930, XXIII, 241. ' 

The authors believe that all children re- 
ferred for chest X-ray study should have a 
simultaneous e.xamination of the oropharynx 
and neck Ijy erect and prone lateral film exam- 
ination. made both at the end of crying in- 
spiration and at the end of expiration, with the 
head so held midway between extension and 
flexion so that the neck is straight with the 
body. A modification of the chair used for 
encephalography is used for taking the film in 
tiie erect position. On the lateral views the 
arms are held down and back of the chest. 
With the exception of the detection and local- 
ization of foreign bodies, nearl} all the in- 
formation of pathological neck conditions is 
to be obtained from the lateral view. 

.\11 of the following structures in adult life 


and many in infancy and childhood can be 
visualized on the lateral neck films: pharynx, 
posterior border of tongue, uvula, epiglottis, 
arytenoid cartilages, aiy'epiglottic folds, super- 
imposed pyriform sinuses, the vestibule of the 
laiymx, the ventricular folds, ventricles of 
lar}'nx, cricoid cartilage, lower extremity of 
the larynx, and the trachea. 

In five cases of post-diphtheritic stenosis of 
the larynx, all showed narrowing of the sub- 
glottic region of the trachea. 

In tuberculous conditions the most signifi- 
can X-ray finding is calcified cervical glands. 

Retrophaiymgeal and retrotracheal abscesses 
are quite easy to diagnose by properly taken 
neck films, and show a decided increase in 
thickness of the soft tissues anterior to the 
vertebral bodies. 

With regard to the thymus question, the au- 
thors follow the belief of Chevalier Jackson, 
that in many instances the thymic menace is 
one of mechanical tracheal compression, and, 
therefore, they advocate the lateral film as 
being of most value in showing tracheal nar- 
rowing at the thymus level, particularly since 
Jackson states that thymic tracheo-stenosis is 
worse in the erect posture. The thymus usu- 
ally does not obstruct because it is wide, but 
because it is thick. In pathologic enlargement 
of the thymus one may .show the following on 
the lateral view: narrowing of the thoracic 
inlet air space on inspiration, too great collapse 
on expiration, buckling of trachea at either 
phase, and (on sagittal view) lateral deviation 
of trachea. 

J. E. Habbe, M.D. 


About the Relationship between Bron- 
chiectasis and Tuberculosis. Georg Simon. 
Med. Klin., June 6, 1930, XXVI, 852. 

During his work in a tuberculosis sanato- 
rium the author has paid particular attention 
to the occurrence of bronchiectasis in com- 
bination with tuberculosis. He has seven 
times seen small bronchiectasis, only demon- 
strable by lodipin contrast filling, together 
with healed “primary complexes.” Four times 
he could follow up the development of bron- 
chiectasis in active tuberculosis. A chronic 
tuberculosis may lead to bronchiectasis rafhci 
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frequently, probably Ibrougli mixed infection 
of the bronchial tubes and llie pull of the scar 
tissue. The question of how often tuberculo- 
sis in infancy and childhood may lead to bron- 
chiectasis must still be left open. 

H. W. Hm'KK, M.D. 


Broncholiths, with Report of Four Cases. 
John J. Lloyd. Am. Jour. Med. Sci., May, 
1930, CLXXIX, 694. 

Broncholiths are probably not as uncommon 
as the number of reported cases would lead 
one to believe. The}' arise from a deposit of 
calcium salts in bronchiectatic cavities, from 
sequestra of a bronchial cartilage, and many 
arise in the lung tissue outside the bronchi 
proper. Chemically, they have the same com- 
position as bone. However, microscopically, 
they do not have the same cell structure. 
Many authors consider them to be obsolete 
tubercles. 

Chevalier Jackson divides lung stones into 
three classes: “(1) True calculi; (2) cal- 
cium deposits in tissues that sloughed loose 
and gained entrance into the bronchus; (3) 
pneumoconiotic, silicotic, or anthracotic ma- 
terial that has loosened by disintegration or 
suppurative liquefaction of the encasing tis- 
sues.” 

Samuel West gives the incidence as sixteen 
in a thousand cases of tuberculosis, but thinks 
that this is a high percentage. 

The author collected eighteen cases from 
English literature since 1900, and adds four 
more cases of his own, with roentgenograms. 
These cases are very interesting and well il- 
lustrated. He feels that the erosion of a cal- 
culus into a bronchus may occasionally account 
for a post-hemorrhagic spread of tuberculosis 
as well as produce bronchiectasis, lung abscess, 
or empyema. 

Roe J. Maier, M.D. 


X-ray Diagnosis of the Complications of 
Influenza. C. D. Enfield. Kentucky Med. 
Jour., May, 1930, XXVIII, 222. 

The complications of influenza in which 
X-ray aid is most frequently invoked are those 
about the head and in the chest. Any sus- 


pected complication of influenza in the chest 
should be examined by X-ray, as this will fre- 
quently give information not obtainable in any 
other manner. Whether the lesion is em- 
pyema, free or encapsulated, or pneumonia — 
developing or fully developed — the X-ray will 
help materially in ascertaining the true condi- 
tions. The examination of the nasal accessory 
sinuses and of the mastoid areas by the X-ray 
should be routinely carried out, if there is any 
suggestion of infection in these. 

W. W. Watkins, M.D. 


Contribution to the Radiologic Study of 
Pleuritis in Acute Pulmonary Diseases: 
The Reaction of the Contralateral Pleura. 
G. Giuseppe Palmieri and Giuseppina Ur- 
bani. Rivista di Radiologia e Fisica Medica, 
March, 1930, II, 149. 

In all cases of acute affections of the lungs 
a reaction of the pleura can be demonstrated 
radiographically, even though it may be a very 
slight one. This reaction is characterized by 
a thin marginal opaque strip which may extend 
on the right side as far as the interlobar fis- 
sure. This strip is demonstrable not only on 
the affected side but is also frequently present 
in the opposite lung at the same metameric 
level, according to Palmieri. The clinical and 
radiologic findings are most likely a contra- 
lateral pleuritic inflammatory reaction. 

E. T. Leddy, M.D. 


Tracheobronchial Adenopathy in Chil- 
dren. G. H. Withers. Southern Med. Jour., 
June, 1930, XXIII, 547. 

In arriving at the true status of the bron- 
chial ' nodes from the roentgenogram, there 
are certain hazards and limitations. The tech- 
nic of MePhedran minimizes this, and in mak- 
ing and interpreting the roentgenograms the 
following facts must be kept in mind: The 
density of the nodes is similar to the struc- 
tures surrounding them, and an uncalcified 
node will cast no shadow unless it is larger 
than the structure upon which it rests; en- 
largement of mediastinal nodes from acute in- 
fection will not record. Exposures must be 
synchronized with late diastole to avoid dis- 
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tortion from cardiac motion. Films in various 
positions are frequently required. 

W. W'. W.A.TKINS. ]\I.D. 


The Roentgenological Appearance of 
Echinococcus of the Lung and its Differen- 
tial Diagnosis. Hans Fetzer. Rontgen- 
praxis. May, 1930, II, 417. 

One can distinguish a closed and an open 
type of echinococcus of the lung, open when 
the c}'st is in connection with a bronchus. The 
closed type may easily be mistaken for a solid 
tumor, either primar}- or metastatic. The 
open type may be difficult to differentiate from 
an abscess or cavity of other etiolog\'. Other 
clinical and serological examinations must 
confirm the diagnosis, but the radiologist 
should at least mention the possibility of this 
disease. 

H. W. Hefke, -M.D. 


THE CHEST (THERAPY) 

Tracheobronchial Adenitis. Charles P. 
Emerson. New York St. Jour. Med., June 
1, 1930, XXX, 651. 

Along the lower trachea, at the bifurcation 
of the primary bronchi, and along the larger 
bronchi, are groups of lymph nodes which may 
play a large part in the patholog}' of chronic 
pulmonary disease. These nodes mark the 
starting point of many of the cases of so-called 
central pneumonia, or bronchopneumonia, so 
common during and after the influenza epi- 
demic. 

In the treatment of tracheobronchial adenitis 
the author has used moderate X-ray therapy 
with great success. 

\\'. W. WAtkins. M.D. 


Roentgenotherapy of Bronchial Asthma. 
Gastone Torelli. La Radiologia Medica, 
January, 1930, XVII, 16. 

The authcjr reviews the modern literature 
on bronchial asthma and refers to four cases 
treated by X-rays. This method is considered 
as indicated when the cause is not known, 
and it is. therefore, impossible to adopt any 
specific therapy: whenever the agent ap- 

pears resistant to radiation, i.c., tumefied 


ganglia, endocrine alteration, etc. It is not 
recommended in the presence of emphysema. 
The effect of X-rays may be explained (D 
as a reducing action upon the tracheobronchial 
ganglia ; (2) as a regulating action on the en- 
docrine system; (3) as a complex stimulation 
on the neuro-vegetative system. The author 
advises radiation of the lungs and spleen — 
dosage 20 to 30 per cent. E..S.D., 100 to 1.^0 
sq. cm. in three or four dar's. 

L. jMakixeli.i. 


CONTRAST MEDIA 

Normal and Pathologic Skialography. 
Filippo Rocchi. Rivista di Radiologia e 
Fisica Medica, January, 1930, II, 1. 

The author discusses his method of X-ray 
examination of the salivary glands by the in- 
jection of iodized oil into Stenson’s duct by 
means of a special syringe of simple construc- 
tion. He describes and illustrates the normal 
image of the parotid gland, and shows some of 
its lesions, such as mixed tumors, stone, ab- 
scess. fistulas, and Hodgkin’s disease. Thi.s 
method, which is harmless and without contra- 
indication, may be of diagnostic value in dis- 
eases not only of the salivary glands but also 
of adjacent structures. 

E. T. Leddv, .M.l). 


Lipiodol Pelvic Cysts. A. F. Lash. Surg.. 
Gynec. and Obst., July, 1930, LI, 55. 

Since the beginning of the use of iodized oils 
as opaque media for roentgen examination of 
the uterine and tubal cavities, there has I)een 
present the question of the effect of the.se oil^ 
on the mucous membrane of these cavities .•md 
on the peritoneum when spill of the oil finiu 
the tubes occurs. 

References are given of the experience in 


ising iodized oils diagnostically and therapeii- 
ically without unfavorable reactions. Coii- 
•erselv, few reports are cited from the iilera- 
ure illustrating the dangers of the use ol 
odized oils in spite of asepsis and indicatimis. 
fhe author reports such a case in detail and 
Iraws the following conclusions, made from 
.n analvsis of previous case reports and hi- 



Al^STRACTS OF CURRENT LITERATURE 


517 


case; (1) In a case of uterus Incornis uni- 
collis, bilateral chronic salpingitis and healed 
pelvic peritonitis occurred independently of the 
foreign body reaction produced by the pres- 
ence of lipiodol in the pelvic cavity. The 
function of the tubes was not disturbed by the 
lipiodol as the patient was delivered of a full 
term child one year after injection. (2) In the 
presence of infections of the female generative 
tract, the use of iodized oils is contra-indicated, 
as their antiseptic properties have not been 
demonstrated. (3) In some individuals lipio- 
dol may induce foreign bodj' reaction in the 
pelvis, but it is also true that some specimens 
of lipiodol (free iodine) may be irritating to 
any peritoneal surface. (4) The great value 
of iodized oils in roentgen examination of the 
female pelvic organs should be appreciated, 
but due precautions in its use must be ob- 
served. It is suggested that the oils be tested 
for free iodine and that oil injections be used 
only in the absence of infections of the female 
generative tract. 

D. S. Childs, M.D. 


DENTAL RADIOGRAPHY 

The Significance of the Dental Radio- 
graph and its Interpretation. James F. 
Brailsford. Brit. Jour. Radiol., January, 
1930, III, 19. 

Because some patients are known to retain 
septic teeth for years without apparent harm, 
the constant danger of such teeth may not be 
realized. Septic teeth may be detected by the 
patient, or the dental surgeon by inspection 
and clinical tests, and by X-ray examination. 
In acute inflammation the patient’s attention 
will be called to the disease process, although 
he may not be able to accurately localize the 
painful tooth. Chronic sepsis about the apices 
of pulpless teeth may give no symptoms, and 
may escape detection even after careful clin- 
ical tests. Such chronic sepsis in bone from 
M'hich toxins are being absorbed should, how- 
ever, show definite changes in the bone sur- 
rounding such lesions b)^ radiographic study. 
It is the writer’s belief that teeth not showing 
changes on a good radiograph and not painful 
fas from an acute process) can be considered 


a.s not the source of chronic toxic absorption. 
The author believes radiographic study should 
he made by an impartial observer, and empha- 
sizes, in conclusion, that a radiogram may be 
so poor the most experienced cannot accurate- 
interpret it, while on the other hand it may 
be good, yet convey little or no information 
to the observer. 

J. E. HABnE. M.D. 


DIATHERMY 

Destruction of Tonsils by Diathermy. 
Warner Collins. Brit. Med. Jour., June 14, 
1930, No. 3623, p, 1094. 

Other non-surgical measures, for example. 
X-ray, radium, and electric cautery, have 
proved inadequate. The author combines true 
diathermy with fulguration. The area is first 
anesthetized with a cocaine spray anesthesia, 
using 1)4 to 2 grains of the hydrochloride dis- 
solved in two drachms of water. It is neces- 
sary to work with a temperature between 60 
and 100 degrees C., and this is a predeter- 
mined constant for the controls of the partic- 
ular machine. The active electrode is usuall}' 
a small metal ball mounted on a cuiwed ebonite 
holder, through which the insulated current 
is carried. A diathermy current of two am- 
peres is adequate, the frequency of oscillations 
being about 500,000 per second. A glass 
tongue depresser is used. The current is not 
turned on until the active electrode is in con- 
tact with the tonsil tissue. The entire opera- 
tion takes but a few seconds, the tonsil being 
killed by the production in its substance of 
heat which causes coagulation of proteins and 
boiling of tissue fluids. The active electrode is 
then withdrawn to allow sufficient arcing effec- 
tively to seal the smaller blood vessels. 

W. D. Mackenzie, M.D. 


Treatment of Anal Fissure and Spasm by 
Diathermy. Frank Howitt. Brit. Med. 
Jour., June 28, 1930, No. 3625, p. 1168. 

The author gives his technic and concludes 
that this method of treatment leaves no room 
for doubt but that it is a curative agent of 
considerable value. In acute cases, which are 
always attended with a considerable degree of 
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spasm, the blood supply to the underlying 
mucous membrane is cut off. This tissue 
anemia prevents healing and a vicious circle 
is thus produced. The object of diathermy 
here is to relax the spasm and increase the 
blood suppty to promote healing. 

The indifferent electrode used is the metal 
abdominal belt described by Cumberbatch. 
The active electrode is actually inserted into 
the anus, the size being graduall}' increased at 
subsequent treatments up to maximum dilata- 
tion. Daily treatments are recommended. In 
the treatment of chronic cases, the method by 
Dr. A. F. Hurst is used, giving a much more 
intensive application of diathermy, with the 
object of rendering the whole area flaccid and 
malleable, and then dilating the anal canal 
manuall}". A much greater degree of dilata- 
tion can be produced after diatherm}' than is 
possible without such application. 

Wallace D. Mackenzie, M.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

Joint Changes in Hemophilia. Thomas 
Canigiani. Rontgenpraxis, June, 1930, II, 
511. 

The author reports a case of hemophilia in 
a seven-year-old child, with severe joint 
changes. Very instructive X-ray films are re- 
produced, showing definite areas of bone ab- 
sorption around several joints, atrophy of the 
surrounding bones, narrowing of the joint 
spaces, and deformities. One should be able 
to make a roentgen diagnosis of this disease 
even in clinically indefinite cases. The differ- 
ential diagnosis from chronic arthritis, tuber- 
culosis, and syphilis of the joints is not diffi- 
cult, considering the above-named points. 

H. W. Hefke, M.D. 


Our Experience with Cholecystography. 
Karl Gefferth. Rontgenpraxis, June, 1930, 
II, 495. 

Intravenous injection of the dye is used by 
the author because the oral administration, in 
his experience, sometimes leads to gastro- 
intestinal upsets, and does not seem to be as 
reliable as intravenous administration. Chole- 


C3'Stography appears to be a very efficient 
means of demonstrating the function of the 
gall bladder but it is not entirely reliable in the 
demonstration of stones. A roentgenologically 
normal functioning gall bladder cannot always 
clinically be considered normal. The author 
has seen patients with a diseased gall bladder 
showing roentgenologically a normal filling. 

H. W. Hefke, M.D. 


Contraction of the Gall Bladder. Edi- 
^torial. Jour. Am. Med. Assn., June 28, 1930, 
XCIV, 2066. 

Bile is one of the important digestive fluids, 
being of particular significance in the digestion 
of fats in the intestine, where it not only stim- 
ulates lipoly'sis but also serves to dissolve the 
products of this reaction, thereby aiding the 
transport through the enteric wall into the 
body. Between meals the bile from the liver 
passes into the gall bladder, where it is concen- 
trated and from which it is extruded immedi- 
ately after food leaves the pylorus. It has 
been demonstrated repeatedly^ that fats are 
especially efficacious in causing a diminution in 
size of the gall bladder and the flow of bile 
from this organ into the duodenum; proteins 
have only' a slight effect in this connection and 
carbohy’drates none at all. It appears that the 
patency' of the sphincter of Oddi is affected 
also by the presence of fat in the intestine and 
that it acts in a reciprocal manner with the gall 
bladder. 

Recent observations constitute significant 
evidence that bladder bile is forced into the 
duodenum by the contraction of the muscles 
in the walls of the gall bladder. These obser- 
vations emphasize tlie probability of an in- 
trinsic mechanism in the contraction of the gall 
bladder. In no case did the gall bladder empty 
when fat was given parenterally'. Obviously, 
the stimulus arises through the activity of a 
mechanism of which the duodenum is a part. 
Electrical stimulation of the pyloric part of the 
stomach brings about a contraction of the 
quiescent gall bladder though similar stimu- 
lation of the stomach, cecum, or small intes- 
tine, during active emptying after giving egg 
volk, causing an inhibition and relaxation, with 
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witlulrawal of bilo itilo tlic gal! bladder. 
Tlierc probably exists a reflex pathway from 
the splanchnic area to tlie gall bladder, though 
tiie probability of hormone stimulation cannot 
I)c disregarded. 

The facts point to a large significance of the 
gall bladder in gastro-intestinal physiology, an 
argument against the indiscriminate removal 
of this organ. 

ChARUCS G. SUTIIKRLAND, M.IL (ToR.) 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Busi’s New Radiologic Sign in Ileoceco- 
colic Invagination. Mario Santoro. Arch- 
ivio di Radiologia, January-February, 1930, 
VI, 207. 

Santoro has found in three cases of ileo- 
cecocolic invagination the radiologic sign de- 
scribed by Busi in 1926. This sign consists of 
a more or less complete series of rings made 
by the barium mixture as it passes between 
the invaginated and the invaginating intestine, 
and which is distributed in the narrowed haus- 
tra of the invaginating portion. This sign is 
obtained by administration of the opaque me- 
dium by mouth. It is advisable to begin the 
radiologic examination of such patients with 
the oral administration of the opaque mixture, 
and at a second examination use the opaque 
enema. The three cases were operated on and 
there were found no alterations in the intes- 
tinal walls, from which finding one may place 
much stress on a spastic contraction of the 
sphincter of the cecum as an etiologic factor 
in this lesion. 

E. T. Leddy, M.D. 


Obstruction of the Colon. George H. 
Stobie. Can. Med. Assn. Jour., May, 1930, 
XXII, 650. 

Obstruction of the large bowel differs from 
obstruction of the small bowel in many ways. 
In the small bowel the obstruction is sudden 
and complete, whereas in the large bowel it 
is the culmination of a slowly progressive con- 
dition, usually malignant. So that in large 
bowel obstruction there is not only the acute 


condition to be relieved, but the underlying 
malignancy must be treated. 

Cancer of the colon is not diagnosed in 60 
per cent of the cases until some degree of ob- 
struction occurs. Hence arises the need for 
early investigation of colonic disturbances. 
Increasing constipation, coupled with loss of 
weight, anemia, and a feeling of fatigue should 
call for thorough examination of the colon in 
the following order: (1) digital examination 
of the rectum; (2) stool examination; (3) 
procto- and sigmoidoscopic examination; (4) 
X-ray examination. 

Treatment of colonic obstruction should 
proceed in several stages. Usually a cecosto- 
my should precede excision of the growth. 

Obstruction of inflammatory origin, such as 
from a diverticulitis, can be readily differen- 
tiated by the X-ray from malignancy. 

Several case reports are cited by the author 
to illustrate the various conditions mentioned. 

L. J. Carter, M.D. 


Chronic Obstruction of the Duodenum. 
Malcolm Thompson. Southern Med. Jour., 
June, 1930, XXIII, 487. 

Little attention is given in text-books to 
chronic obstruction of the duodenum, although 
much has been written about it' in medical 
journals. 

The causes are usually adhesions and com- 
pression. It must be differentiated from gas- 
tric, hepatic, cholecystic, pancreatic, and renal 
disease, as well as other obstructive conditions 
of the intestine and other lesions of the duode- 
num. The roentgen ray is extremely valuable 
in diagnosis, but only those with experience in 
interpreting gastro-intestinal studies are com- 
petent to say whether or not a duodenum is 
dilated. 

W. W. Watkins, M.D. 


The Roentgen Diagnosis of Gastrocolic 
Fistulas. P. Eichler. Rontgenpraxis, June, 
1930, II, 517. 

It is often impossible to demonstrate gastro- 
colic fistulas by the routine gastric examina- 
tion. Two such cases are reported, both fis- 
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tulas having developed after a posterior 
gastro-enterostomy. Resort must be had to an 
examination of the colon by means of a barium 
enema, thus establishing the existence of a 
communication between the colon and stom- 
ach. A more instructive picture, however, 
may be obtained by giving a small amount of 
barium by mouth, and then filling the colon 
with air. The mixture of barium and air 
plainly shows the fistula. 

H. W. Hefke, M.D. 


Intussusception: Diagnosis and Value of 
Early Operation. Harold H. Fox. South- 
ern Med. Jour., June, 1930, XXIII, 509. 

The diagnosis is established on the following 
points: (1) Most important is a carefull)' 
taken history from the mother; (2) a freely 
movable abdominal tumor; (3) blood passed 
by rectum; (4) vomiting; (5) rectal tumor; 
(6) negative blood and urine pictures, and 
lastly, (7) the determination of intestinal ob- 
struction by use of the barium enema, fluoro- 
scopic findings, and roentgenograms. 

W. W. Watkins, M.D. 


The Duodenal Niche — A Criterion in the 
Healing of Duodenal Ulcer. Jacob Buck- 
stein. Surg., Gynec. and Obst., July, 1930, 
LI, 109. 

An historical survey of the significance of 
(he niche in the healing of gastric ulcer is pre- 
sented. A similar significance from a diag- 
nostic and therapeutic standpoint may be at- 
tributed to the niche of a duodenal ulcer. 

The author states: “Two difficulties arise. 
An irregular deformity of the duodenal bulb 
other than niche formation, which subse- 
quently shows complete disappearance after 
medical treatment, may create the suspicion of 
having originally been due to spasm or pos- 
sibl)- to incomplete filling. On the other hand, 
a persistent irregularity which remains un- 
changed in spite of complete clinical recovery 
over a long period of time docs not necessarilv 
mean that the ulcer has not healed. Unyield- 
ing scar tissue may be responsible for a de- 
formity that remains permanently demonstra- 


ble in the radiogram. A more reliable cri- 
terion exists in the study of the changes in the 
niche of a duodenal ulcer, when this evidence 
is present. The disappearance of such a niche 
with clinical cure must be as acceptable as in 
the case of gastric ulcer.” 

Three case reports are given to illustrate the 
author’s contention. 

D. S. Childs, M.D. 


The Duodenal Ulcer Crater. D. B. Hard- 
ing. Southern Med. Jour., June, 1930, 
XXIII, 513. 

The roentgen diagnosis of duodena} ulcer 
has become one of the most accurate diagnostic 
procedures available. This report is based on 
a study of 214 consecutive cases, in which a 
diagnosis of duodenal ulcer was made, and has 
special reference to ulcer craters. The author 
refers to the technic of Carman and Suther- 
land of compressing the duodenal bulb in the 
attempt to catch a fleck of barium in the ulcer 
crater. The demonstration of a duodenal 
fleck, when differentiated, justifies an unquali- 
fied diagnosis of duodenal ulcer, whether 
(here is deformity of the bull), or a definite 
niche is seen. 

W, W. Watkins, M.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

Peptic Ulcer; Etiology, History, and Sur- 
gical Treatment. Arthur Dean Bevan. Jour. 
Am. Med. Assn., June 28, 1930, XCIV, 2043. 

Ulcer of the stomacii was accurately dc- 
scrilied as a pathologic entity about a hundred 
years ago. Peptic ulcer is limited to the ana- 
tomic areas that arc subjected to the action of 
gastric juice containing pepsin and free 
hydrochloric acid; i.c., the stomach, the duo- 
denal bulb, and the jejunum which has been 
anastomosed with the stomach as in gastro- 
jejunostomy, and in rare cases the lower end 
of the esophagus in close contact with the 
stomach. Peptic ulcer occurs in at least 10 to 
12 per cent of the population. To master this 
subject one must master the anatomy, physiol- 
ogy, and pathology involved ; the etiology aiu 
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diagnosis; the roentgenology, and both the 
medical and surgical treatment. 

The duodenal hull) is not a part of the duo- 
denum but a part of the stomach ; its blood 
supply and innervation are the same as those 
of the stomach and not of the duodenum, and 
the mucous membrane is separated from the 
mucous membrane of the duodenum at the 
line of the sphincter of the duodenal bulb. 
More than 90 per cent of gastric ulcers occur 
along the lesser curvature from the esophagus 
to the pylorus. This is a vestigial structure 
representing a more complete partial tube in 
animals that chew their cud. Its mucous mem- 
brane differs from that of the rest of the 
stomach. Us blood vessels are more like end 
arteries than like those of the rest of the 
stomach. These anatomic facts favor the de- 
velopment of peptic ulcer in this area. 

The essential causes of peptic ulcer are im- 
pairment of the vitality by injury, as disease of 
stomach mucosa and deeper layers to the 
point where they can be digested by the gas- 
tric juice. Lowering of the general resistance 
of the patient from any of a great number of 
factors is an added cause. There is little sci- 
entific evidence supporting the theory of focal 
infection from the tonsils or the teeth. Severe 
acute ulcers of the stomach may be of hema- 
togenous origin, as a rule a part of a geneial 
infection. 

It is probable that acute ulcers are frequent 
and that most of these heal spontaneously. 
The chronic ulcer is maintained by the irrita- 
tion of the gastric juice, by traumas, and 
probably by low-grade Inflammatory processes. 
Even the chronic ulcer in the majority of cases 
heals in time. The fact that peptic ulcer does 
heal and heals spontaneously must be accepted 
as a clinical fact. It should be possible by 
clinical, laboratory, and roentgenologic studies 
to make the correct anatomic and pathologic 
diagnosis in about 90 per cent of the cases. 

Surgical management is demanded in cases 
of perforation, in cases in which massive hem- 
orrhages have occurred, and in cases in which 
the possibility or probability of cancer exists. 
Deep penetrating and callous ulcers, difficult to 
heal under medical management, and cases in 
which cure cannot be effected by proper in- 


ternal management .should also have surgical 
intervention. The real problem in clinical 
work is the difficulty, at the time of operation, 
of making a positive diagnosis between a cal 
lous ulcer and a cancer of the stomach. Gas- 
tro-enterostomy has much to recommend it in 
surgical treatment of ulcer of the duodenum 
and stomach ulcers close to the pylorus. In 
callous ulcers of the stomach, resection is 
usually indicated. Partial pidorectomy has a 
definite place. 

The field of peptic ulcer belongs to no one 
specialty. The general practitioner, the in- 
ternist, the surgeon, the roentgenologist, and 
the pathologist are all concerned. Eighty per 
cent of the cases of peptic ulcer can be cured 
b}' good medical management. This is a field 
for good team work, and only where such 
team work has been developed can the ulcer 
patient receive the best that modern scientific 
medicine has to offer. 

Charles G. Sutherland, M.B. (Tor.). 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Diseases and Anomalies of the Ureters. 
R. A. McComb. Can. Med. Assn. Jour., 
April, 1930, XXII, 484. 

The introduction of pyelo-ureterography has 
demonstrated that the ureter is frequently a 
potent factor in the causation of renal disease. 
Since the ureter is an aqueduct, and since the 
efflux of urine is produced by an intermittent 
muscular contraction starting in the pelvis of 
the kidney and ending at the ureteral orifice, 
it will readily be seen that any obstruction will 
increase the peristalsis, and tend to produce 
dilatation above the site of obstruction, extend- 
ing into the kidney itself. The symptoms and 
end-results are the same, whatever the cause 
of the obstruction may be. They are pain, 
dilatation, infection, renal damage, and pos- 
sibly calculus formation. 

The most common conditions drawing our 
attention to the ureter are ureteral calculus 
and stricture. Ureteral stricture occurs chiefly 
at the uretero-pelvic junction, the brim of the 
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true pelvis, or the intra-mural portion of the 
ureter. The cause of its formation is believed 
to be largely inflammator}'. Some cases are a 
legacy from the pyelitis of infancy and child- 
hood : hence, the necessity for early recogni- 
tion of stricture in connection with the persist- 
ent urinary conditions of childhood. Less 
frequent causes of ureteral obstruction are an 
aberrant A^essel or a band of fascia, when as- 
sociated with renal ptosis. 

The anomalies of the ureter are briefly dis- 
cussed b_v the writer. Ureteral disease is pro- 
gressive and ultimately destroys the kidne\-s. 

L. J. Carter. M.D. 


Ureteral Calculi: Based on Over Two 
Hundred Consecutive Cases in the Author’s 
Service. Winfield Scott Pugh. Med. Jour, 
and Rec., June 4, 1930, CXXXI, 548, and 
June 18, 1930, CXXXI, 608. 

.Any case presenting the symptom-group of 
pain, hematuria, urgency, frequency, or any of 
these symptoms, calls for a complete urological 
e.vamination. With such a picture, justice to 
the patient can be done only by c 3 'sto- 
urethroscopy, ureteral catheterization, renal 
function tests, and pyelograph}*. 

Seventy-six per cent of ureteral stones are 
in the lower ureter, but they may locate any- 
where. About 80 per cent of ureteral stones 
will show clearh' on a plain X-ray film, but it 
is often impossible b}' this simple examination 
to tell definitelv whether or not they are in the 
ureter. Rransford Lewis' method is to have 
the stone shadow follow his dilator. The 
double e.xposure method, suggested by Ball 
in 1918. is used bv the author. This consists 
in making two exposures on the same film, 
moving the tube between exposures. If a 
stone is in the ureter it will maintain the same 
relation to the catheter; if extra-ureteral, the 
shadow will show a difference in this relation 
in the two exposures. 

(.Vote: The same information may be ob- 
tained In- making stereoscopic films with a 
cross-shift of the tube. This has the added 
advantage of giving a stereoscopic roentgeno- 
gram for detailed stud}-.! 

W. \V.\TKixs. M.D. 


Pyelography Following Intravenous In- 
jections. N. E. Berry. Can. Med. Assn. 
Jour., April, 1930, XXII, 546. 

The members of the author’s staff had no- 
ticed for a long time that the roentgenograms 
of the kidne}', taken folloAving the examina- 
tion of the gall bladder b_v the Graham method, 
showed better defined kidney shadows than 
those obtained in the usual roentgenogram. 
It seemed, therefore, that some such intra- 
venous injection might be of use as an addi- 
tional aid in certain cases' where an accurately 
defined kidne\- shadow is imperative, and that, 
incidentally, the renal pelvis might be visual- 
ized. 

This idea was followed out in the Depart- 
ment of Urologv of the RoN'al Victoria Hos- 
pital. Montreal. Sodium iodide was chosen as 
the opaque medium, both alone and in combi- 
nation with other preparations. The experi- 
mental work was done on rabbits. It was 
found that a simple mixture of sodium iodide 
and urea was tolerated in enormous doses, 
provided the urea was in excess. It was 
found that with doses of two grams each of 
iodide and urea given to a rabbit weighing one 
kilo, the kidne\- pelvis could not be outlined, 
even with the ureter ligated, but that the blad- 
der could be outlined with much smaller 
amounts, pro^dded it did not contain more 
than 10 c.c. of fluid. 

E.xperimental work is being done on a prep- 
aration for human use. The new method will 
be applicable onh- to the vcr\- difficult cases. 

L. J. Carter, M.D. 


GYNECOLOGY AND OBSTETRICS 

Pseudomyxoma Peritonaei Secondary to 
Ovarian Cystadenoma. James C. Masson 
and Robert A. Hamrick. Can. Med. Assn. 
Jour., April, 1930, XXII, 508. 

This is a condition of the peritoneum in 
which masses of gelatinous, pseudomucinous 
or mucinous, material arc distributed over the 
surface, either as a homogeneous la\-er. or in 
the form of multiple cystic masses. The cause 
of the condition is invasion of the peritoneum 
b\' material from a ruptured pseudom'-xoma- 
tous evstadenoma of the ov-arj-, or from a mu- 
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cocele of tlic appendix. Tlic condition tna}' be 
either benign or malignant. Wlien the con- 
dition is l)enign, siirgciy will usually be suffi- 
cient, although a number of operations may 
be required. When the condition is malignant, 
the malignancy is usually of low grade. Both 
ovaries and tubes should be removed, with as 
much of tlie mucinous material as possible. 
As a rule, the uterus should also be removed. 
Extensive treatment with radium and X-rays 
should follow. A considerable extension of 
life and some cures may be expected. 

L. J. Caktkk, M.D. 


Histologic Studies of the Uterine Mucosa 
after Radiologic Castration. Antonino 
Nicotra. Archivio di Radiologia, January- 
February, 1930, VI, 268. 

The author examined histologically curet- 
tings from the uteri of three patients at the 
first or second menstrual period after “castra- 
tion.” The endometrium was normal in each 
case. 

E. T. Leddy, M.D. 


Further Experience with Roentgen Abor- 
tion. M. Ganzoni and H. Widmer. Strah- 
lentherapie, 1930, XXXVI, 510. 

The authors report in this paper their ex- 
perience with an additional 39 patients, abor- 
tion being induced by roentgen rays. The 
minimum dose effective in the uterus is 
about 300 r. From the tabulated case re- 
ports it appears that from 250 to 450 r, as 
measured on the cervix, were given. In three 
patients, the abortion started 152, 155, and 180 
days, respectively, following irradiation. 

E. A. PoHLE, M.D., Ph.D. 


Radiographic Therapy of Sterility. Fran- 
gillon Lobre. Brit. Med. Jour., March 29, 
1930, No. 3612, p. 611. 

Contra-indications to radiographic examina- 
tion were the presence of active lesions, such 
as those accompanying metritis, salpingitis, ap- 
pendicitis, or metrorrhagia. The best time for 
the exploration was the week following men- 
struation. from the fourth to the twelfth day. 


At this jjeriod adnexal reactions could be most 
effectively avoided; moreover, the risk of in- 
jection during pregnancy was eliminated by 
choosing a time shortly after menstruation had 
occurred. It was necessary to be sure that 
the cervical orifice was permeable, since ra- 
diographic examination was never to be im- 
mediately preceded by dilatation of the cer- 
vix. In order to ascertain whether the tubes 
were or were not permeable, a second radio- 
gram had to be taken a few hours after the 
first to discover if the shadow still remained 
in the tubes, or was disseminated in patches in 
the abdominal cavity. For the purpose of this 
second examination the patient remained in the 
hospital or clinic a few hours before return- 
ing to her home. To avoid pain sodium bro- 
mide or benzyl benzoate was given for two or 
three days before the examination, and an an- 
algesic suppository was introduced one and 
one-half hours before the examination, which 
was immediately preceded by swabbing the 
cervix with a solution of novocain. 

The opaque substance used was 40 per cent 
lipiodol, rendered more liquid by warming on 
the water bath. It was well tolerated by the 
tubes. The pressure employed might be 
higher (up to 30 cm. of mercury) than was 
permissible when air was insufflated (in this 
case up to 23 cm. of mercury). 

However highly the method might be per- 
fected it would never constitute a specific 
treatment for sterility, since some forms are 
not mechanical in origin. The method con- 
finned and precisely demonstrated the clinical 
findings, and, likewise, supplied data giving 
rise to new medical and surgical methods of 
treatment. 

For combating uterine or tubal spasm anti- 
spasmodic agents, such as belladonna, atro- 
pine, benzyl, or the bromides, might be used. 
If the tubes presented unduly small caliber, 
they might be first rendered permeable by in- 
jecting them with lipiodol, and their dilatation 
might then be attempted by repeating insuf- 
flation for a sufficient number of times. 

Before undertaking operative measures de- 
signed to combat sterility, hysterography 
should be practised. Ligamentopexy, or sto- 
matoplasty, should not be attempted without 
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assurance that the tubes are permeable. If 
permeability was not present, an attempt 
should be made to restore it. Twenty -opera- 
tions of this kind had been undertaken by the 
author, following advice based on radioscopic 
findings. Thus far the results had not been 
satisfactoi*}", and in no case had pregnancy fol- 
lowed surgical treatment. Radiographic ex- 
amination not only permitted etiological diag- 
nosis, but often sufficed in itself to constitute 
the treatment of certain forms of steriIit3^ 

Wallace D. Mackenzie, M.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Observations on the Clinical Value of the 
Roentgen Ray in the Diagnosis of Cardio- 
vascular Disease. Paul D. White. Am. 
Jour. Roentgenol, and Rad. Then, April, 
1930, XXIII, 353. 

The author presents several observations 
concerning the limitations of roentgenological 
study of cardiovascular disease, against which 
are balanced six reasons wh}" this method of 
examination is worthy of routine application. 
The limitations are; (1) the method alone is 
quite incomplete and it ranks below careful 
history and physical examination ; (2) it is 
least accurate in detecting the earliest stages 
of cardiovascular disease when laboratory con- 
firmation is most needed for positive diag- 
nosis; (3) certain serious and even fatal heart 
diseases may be present, such as coronary dis- 
ease, and the roentgen findings may be entirely 
normal ; (4) roentgenological studies while at 
first thought apparently to offer mathematical 
accuracy are in reality crude, because so large- 
Iv dependent upon changes in size and shape, 
but .slight changes due to early disease ma}' not 
be distinguishable from variations within nor- 
mal limits; (S') slight technical errors may 
result in most erroneous interpretations, hence 
clinical methods should be used to check the 
X-ra\'. just as the X-ray may be used to check 
clinical examinations; (6) the roentgenologist 
or internist making the X-ray e.xamination 
should describe structural change only, and not 


attempt to make an etiological diagnosis; (7) 
the e.xamination must be complete, including 
fluoroscopy in all positions. 

The reasons for making the X-ray study as 
routinely as possible are; (1) skillfully ap- 
plied, the method affords the most accurate 
measurements of the size and shape of the 
heart; (2) in the presence of obesit}’-, em- 
physema. or other condition making physical 
examination imperfect, the X-ray may be the 
only means of obtaining accurate measure- 
ments; (3) surprising and une.xpected findings 
( for example, aortic aneurysms and pericardial 
calcification) may occasionally be demon- 
strated; (4) the size of the aorta and left 
auricle can be determined only by the X-ray; 
(5) hilum shadow changes and pulmonary 
arterv abnormalities can be shown only by this 
means; (6) the roentgenoscopic observation of 
peculiarities of pulsation of the heart cham- 
bers and great vessels is alone worth the 
method of study. 

J. E. Habbe, M.D. 


A Standardization Roentgenologic Study 
of the Heart and Great Vessels in the Left 
Oblique View. George H. O’Kane, Fred 
D. Andrew, and Stafford L. Warren. Am. 
Jour. Roentgenol, and Rad. Then, April, 
1930, XXIII, 373. 

The authors present a standard method for 
determining the relative size of the right and 
left ventricles. Area measurements on the left 
oblique postcro-anterior view, with the right 
and left ventricles in profile, arc said to be 
more accurate and to give a better indc.x of 
cardiac volume than the postero-anterior view. 
The patient is routinelj’^ fluoi'oscoped first and 
the optimum angle (between 40^^ and 60°) de- 
termined for best visualizing the aorta and 
pulmonary vessels. 

The technical factors are six-foot target- 
film distance, two-tenths second, 60 to 100 
K.^^, breath held in deep inspiration. Film 
measurements are made as lollows; a base line 
is drawn from the notch between the light 
ventricle and aorta to the notch between the; 
left ventricle and left auricle. The pulmonar\ 
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artery and aorta overlap eaclt other at their 
liases about Iialf of llieir respective dianiclers. 
A line erected perpendicular to the base line at 
the mid-point of this overlap will represent the 
interventricular septum, dividing the two ven- 
tricles. Lines are then drawn perpendicular to 
the last line to the borders of the right and 
left ventricles to determine their size. The 
diameters of the aorta, pulmonary artery, and 
tiorlic arch arc al.so constructed. The heart 
area is computed on that portion of the heart 
shown below the base line, and, tbercforc, 
measures ventricle size only. 

For simplification of comparison, hearts are 
grouped as normals, left ventricular and right 
ventricular preponderance, and generalized dil- 
atation. A table of average measurements for 
these four groups is appended. Certain types 
of cases were found to siiow definite evidence 
of right ventricular preponderance on the 
oblique view, .which the postero-anterior view 
failed to show. 

J. E. Habbe, M.D. 


Roentgenological and Pathological Find- 
ings in Some of the Valvular Lesions. 
David Steel, Am. Jour. Roentgenol, and 
Rad. Then, April, 1930, XXIII, 384. 

The author presents only those cases studied 
roentgenologically which were subsequently 
studied and checked by postmortem examina- 
tion. Cardiac hypertrophy produces changes 
in the shape of the cardiac silhouette, while 
dilatation results in increase in size. The fol- 
lowing signs are to be looked for in suspected 
enlargement of the left ventricle: (1) in- 
crease in the left median distance and hori- 
zontal diameter; (2) sharply defined junction 
between left auricular appendage and left ven- 
tricle; {?>) absence of elevation of apex on 
deep inspiration ; (4j elliptical to parabolic left 
lower arch; (5) change in ventricular pulsa- 
tions; (6) an obliquely placed ovoid silhou- 
ette; (7) the bi-diaphragmatic angle remains 
inside the heart shadow, with the patient in 
the second oblique position, even on deep in- 
spiration. 

In aortic stenosis the predominating change 
is an hypertrophy of the left ventricle, with a 


bulging of the lower left arch, but without 
much increase in the left median distance. If 
dilatation also exists the cardiac ape.x will be 
spread. The roentgenoscopic findings are im- 
portant. The pulsations arc slow and force- 
ful. 

In aortic insufficiency there is a marked in- 
crease in the left median distance because 
dilatation overshadows the h 3 'pertrophy. The 
left lower arch becomes rounded and the great 
vessels appear to ride on the horizontal por- 
tion, producing a “duck-shaped” or “shoe- 
shaped” heart. Pulsations increase rapidly'. 
The aortic shadow is dense and dilated in all 
diameters. 

The findings in mitral lesions have been pre- 
viously described in detail by the author. 

In combined mitral and aortic lesions, the 
cardiac silhouettes are intermediary and de- 
pend upon the predominating lesion. Super- 
imposed upon the monotonous upright silhou- 
ette of a mitral lesion are the changes pro- 
duced by the aortic lesion, Avith associated in- 
sufficiency. The heart is partially oblique and 
presents a “stair-step” left border. With 
aortic stenosis complicating a mitral heart, the 
aortic lesion may be best detected by the char- 
acter of the pulsations. 

J. E. Habbe, M.D. 


Some New Critical and Experimental 
Contributions to the Clinical Study of the 
Volume of the Heart. Giovanni Giordano. 
Rivista di Radiologia e Fisica Medica, Janu- 
ary, 1930, II, 26. 

The author describes some studies on the 
volume of the heart made according to the 
methods of Brugsch, Geigel, Salotti, and 
Cignolini, in which the orthodiagraphic method 
was used as the basis of calculation. As test 
objects, radioplastic nodes, according to the 
method of Palmieri, were used. Giordano be- 
lieves that the mathematical method of Salotti 
is less subject to error than the others and is. 
therefore, the most valuable method to use in 
large-scale researches, particularly' since it is 
very simple to carry out. 

E. T. Leddy, M.D. 
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LIGHT THERAPY 

Specificity of Light Action in Tuberculo- 
sis. Winthrop M. Phelps. Jour. Bone and 
Joint Surg., April, 1930, XII, 253. 

The outdoor sunshine of the Alps, the sea 
shore, and even of smoky sea-level cities can 
be used to advantage in the general treatment 
of tuberculosis, but sunshine filtered through 
window glass is practically valueless. Smoky 
sea-level air transmits practically no radiation 
shorter than 3,200 A., and window glass trans- 
mits only feebly radiation shorter than 3,800 
A., so the radiation useful in tuberculosis must 
lie between these two points in the (invisible) 
ultra-violet region of the electromagnetic 
spectrum. 

Phelps records thirty-four cases of tubercu- 
losis of glands, bone, peritoneum and other 
tissues treated with sunshine in the sea-level 
manufacturing town of New Haven. Most of 
the patients were children from six months to 
fourteen years of age and the period of treat- 
ment varied from six weeks to three years. 
In most instances results were considered 
good. Sinuses healed and function was im- 
proved. It is felt that possibly the effect is 
general for chronic wounds and not specific 
for tuberculosis. 

Dosage was controlled by a radiometer on 
the roof of the hospital connected to a record- 
ing device inside the building. Readings were 
in units of gram calories per square centimeter 
of body surface per minute, and the empiric 
dose was 90 units front and 90 units back 
daily. This required e.xposure times varj’ing 
from 55 minutes front, 55 minutes back, to 
two hours front and two hours back, depend- 
ing on the weather. On cloud}" da)’s e.xposure 
throughout the day did not deliver the desired 
dose, and to meet this difficulty, as well as the 
problem of exposure on severe winter days, 
artificial radiation was required. 

“Pan-Ray-Arc” lamps were used, equipped 
with aluminum reflectors and 13 millimeter di- 
ameter ‘‘Sunshine Carbons.” Working at 30 
amperes (voltage not stated), the intensity at 
one meter distance was approximately one 
gram calorie per square centimeter per minute. 

The spectrum of the lamp was rich in tiic 
desired wave lengths (3,200 to 3,800 A.), but 


included also shorter radiation (for instance, 
the ultra-violet 3,000 to 3,130 A. specific for 
rickets) and much of the visible spectrum 
(4,000 to 8,000 A.). 

Patients received unfiltered radiation, but a 
few animal experiments suggest that it may 
be advantageous to filter the beam with Corn- 
ing glass filter No. G986A, which removes 
most of the radiation shorter than 3,200 A. 
and longer than 3,800 A., thus avoiding the 
excessive tanning and erythema so character- 
istic of radiation between 3,000 and 3,2(X) 
Angstrom units. 

Paul C. Hodges, M.D. 


Carbon Arc Light Treatment in Bone and 
Joint Tuberculosis: Observations on the 
Methods and Immediate Results of Treat- 
ment with the High Intensity Carbon Arc 
Light in Tuberculosis of the Bones and 
Joints. Katharine Pardee. Jour. Bone and 
Joint Surg., April, 1930, XII, 270. 

The winter climate in Baltimore is not sat- 
isfactory for the treatment of surgical tuber- 
culosis, and the Children’s Hospital School 
finds it necessary to use artificial radiation for 
almost six months of the year. Quartz mer- 
cury lamps have been tried in previous }'ears 
without success (no information as to current, 
filter, e.xposure time), but a new carbon arc 
lamp operating at 90 amperes is considered of 
definite value. 

The illustrations suggest that the “lamp” is 
really several carbon arc burners, so there is 
some question as to whether the current stated 
is for one burner or for a group. The distance 
from arc to patient appears to be approximate- 
ly 10 feet, and the exposure time is 15 min- 
utes front and 15 minutes back daily. 

Twenty-two children treated throughout the 
winter show in most instances gain in weiglu, 
increased red blood cell count, improvement m 
general bodily condition, and improvement in 
the X-ray appearance of the bone lesions. 

Paul C. Hodges, M.D. 


NERVOUS SYSTEM (GENERAL) 
The Direct and Indirect Action of X-rays 
on the Suprarenals. II. — The Variations in 
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Blood Sugar. Quintino Vischia. Rivista di 
Radiologia c Fisica Mcdica, January, 1930, 
II, 71. 

Expcrimcnls carried out by the author in 
which the suprarcnals of dogs and rahhits 
were irradiated sliowcd tliat a hyperglycemia 
is produced. It begins immediately after ir- 
radiation and lasts several hours. The author 
discusses various explanations for this finding, 
and concludes that irradiation of the supra- 
renals had a definite effect on the vegetative 
and especially on the sympathetic nervous sys- 
tem. 

E. T. Lkddy, M.D. 


The Capillary Changes Produced by 
X-rays. Luigi Turano. Archivio di Radio- 
logia, March-April, 1930, VI, 349. 

The author demonstrates the peculiar dif- 
ferences between a normal capillary micro- 
scopic field and a pathologic one, and points 
out how the changes produced by X-rays may 
be followed by the capillary microscope, en- 
abling one to prognosticate the radiosensitivity 
of the case in point b}' observation and stud}’ 
of the changes in the capillaries, which may 
be dilated or constricted. He regards these al- 
terations as manifestations of changes in the 
balance of the vegetative nervous system. 

E. T. Leddy, M.D. 


The Effect of X-rays on Microglia. Desi- 
derio Perotti. Rivista di Radiologia e Fisica 
Medica, March, 1930, II, 171. 

After a short review of the nature and func- 
tion of microglia, the author describes some 
experiments which he carried out on the effect 
of X-rays on the reticulo-endothelium of the 
central nervous system, to which the microglia 
belong. He treated the brains of rabbits and 
clogs with increasing doses of X-ray, and killed 
the animals at various periods after the ex- 
posures. He found that the microglia are the 
most sensitive element in the central nervous 
system, and that their sensitivity was even 
greater than that of the endothelium of the 
blood vessels. He concludes that the great 
sensitivity of the microglia is due to the func- 


tion of defense of these microglia as part of 
the recticulo-endothclial .system, and that these 
cells arc less differentiated than others in the 
nervous .system. 

E. T. Leddy, M.D. 


RADIUM 

Radium Treament of Cancer (Cancer of 
the Skin: Measurement of Radium Dos- 
age). John Murdoch. Brit. Med. Jour., May 
17, 1930, No. 3619, p. 911. 

Cancer of the Skin . — In cancer of the skin 
the superiority of radium over X-ray therapy 
has been demonstrated, though it is not yet 
dear whether this is due to the shorter wave 
length of the gamma rays or to the fact that 
radium was continuously applied. According 
to recent research in Brussels it seems prob- 
able that in order to produce the same amount 
of biological action, such as an erythema dose 
in the case of the skin, it is necessary to apply 
to the tissues a much larger amount of energy 
in the form of gamma rays than in the form 
of X-rays. The proportion is about four to 
one. 

Cancer of the skin is never too large or too 
advanced for radium therapy. 

In cancer of the tongue, the condition most 
willingly handed over by the surgeon to the 
radiotherapist, even a slight improvement on 
the surgical results is a great boon to the pa- 
tient. Yet, cancer of the tongue is not a ra- 
diosensitive variety and the radiosensitivity of 
the glandular metastases is even less than that 
of the primar}^ lesion. Owing to the bad re- 
sults obtained by deep X-ray therapy, prefer- 
ence is given to local radium treatment. 

Cancer of the cervix uteri was one of the 
first cancers to be successfully treated by ra- 
dium, the good results being primarily due to 
the anatomy of the parts. X-ray methods 
have also reached in this condition a high de- 
gree of perfection, and, far from being op- 
posed to each other, the two methods are 
probably destined more and more to be used 
together. Radium therapy of the cervix uteri 
appears to have a slight advantage over sur- 
gery. 

The introduction of radium into the lumen 
of the esophagus has proved a failure. 
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Radium in cancer of the rectum gives simi- 
larly disappointing results, but the ingenious 
method of Neuman and Coryn of interstitial 
needling is used in inoperable cases and some- 
times results in making a case operable. 

Measurement of Radium Dosage . — The 
various units of radium absorption which 
have been put forward from time to time 
are discussed, and reasons given why in 
Belgium the ingenious method brought out b_v 
Stahel in 1928 has been adopted. This is ex- 
pressed in ergs per cubic centimeter for the 
amount of radium energy absorbed. Many 
slides were shown by the speaker (the paper 
was presented originally in the form of a lec- 
ture), illustrating the disposal of the radium 
tubes so as to secure homogeneous radiation, 
tables were given for the distribution of the 
energy, and an explanation of his method of 
interstitial radiation by means of needles laid 
parallel, as nearly as possible, in the tissues. 
The limitations of the “bomb” method as com- 
pared with the interstitial method for securing 
intense action on the growth were discussed. 

\V.\LLACK D. Mackenzie, M.D. 


Retrograde Needling: A New Technic 
for Inserting Radium Needles in Carcinoma 
of the Tongue. K. H. Pridie. Brit. Med. 
Jour., March 1, 1930, No. 3608, p. 380. 

This method was devised to hold the radium 
needles in place in spite of the mobility of the 
tongue and the movements incident to degluti- 
tion. when the growth is in the epiglottic 
region and the base of the tongue is infiltrated. 

The radium needles to be used are threaded 
on a long length of Pagenstacher No. 2 and 
knotted once over the eye. The tongue is 
drawn forward and a Greig-Smith abdominal 
needle is introduced into the space between the 
h}-oid bone and the mandible ; a finger intro- 
duced into the mouth guides the needle .so that 
it comes out through the margin of the growth 
into the mouth. Gne end of the thread at- 
tached to the radium needle is then threaded 
through the ( Ireig-Smith needle, which is with- 
drawn through the skin of the neck, and de- 
tached. By pulling on this thread the radium 
needle is draun backwards into the growth till 


the point just disappears. A small piece of 
rubber tube is threaded on the end where it 
comes out of the skin, to indicate the depth of 
the needle in the growth. A piece of rubber 
tubing is threaded on to the other end to pro- 
tect the lip, and both ends are knotted to- 
gether loosely, forming a complete loop. In 
a similar manner, other needles are placed all 
around the growth. 

By pulling the threads the needles can be 
made to travel either down into the deeper 
parts of the tongue and glands and finally out 
through the skin in the submaxillar)^ triangle, 
or up into the mouth. 

Wallace D. Mackenzie, M.D. 


Radium Treatment of Cancer of Rectum. 
Sir Charles Gordon-Watson. Brit. Med. 
Jour., May 24, 1930, No. 3620, p. 951. 

In 1927, the author regarded a preliminary 
colostomy as an essentia] part of radium treat- 
ment of rectal carcinoma, but since then has 
treated a number of cases without colostomy, 
with equally good results. The greatest ob- 
stacle to efficient radiation is difficulty of ac- 
cess. The strongest argument that can be 
urged for radium in a case considered suitable 
for radical surgery, on both local and general 
grounds, is a reasonable prospect of destruc- 
tion of the growth, with restoration of rectal 
function, and without expectation of recur- 
rence. 

In the treatment of inoperable cases there 
is a marked improvement both in the general 
and local conditions, in cases treated by colos- 
tomy and radiation. It is further demon- 
strated that, even in cases which had been 
submitted to colostomy some months previous 
to radiation, rapid marked general improve- 
ment followed radiation, though local changes 
might be absent. 

Borderline cases offer an even more useiul 
field for radiation, either as a forerunner of 
excision, or, in some instances, with prospects 
of cure without exci.sion^ — some of these (high 
rectal growths) are treated by radiation 
through an abdominal incision. Radium has a 
further valuable field in the early treatment of 
local recurrence after excision. 
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It is coiichuled lliat, while at present surgery 
Iiolds first place, it is reasonable to anticipate 
that radium may become the method of choice 
in the near future. 

W. D. Mackunzii:, M.D. 


ROENTGEN THERAPY 

Anemia, Age of Cell, and Susceptibility to 
Radiation. Otto Dyes. Strahlentherapie, 
1930, XXXVI, 552. 

The author epilated the scalp in a numlier 
of patients by using a cone attached to the 
tube holder. On those spots where the cone 
pressed on the scalp, thus rendering it anemic, 
tlie hair did not fall out as in the remaining 
part of the field, following the application of 
640 r. This remaining hair fell out several 
months later, but only very gradually. He 
concludes from this observation that the epila- 
tion dose for anemic skin is much higher than 
for normal skin. A similar difference in sus- 
ceptibility was seen between the hair irradi- 
ated for the first time and the regrown hair. 
If four months after the first application of 
640 r the same dose was repeated, delayed epi- 
lation occurred. 

E. A. PoHLE, M.D., Ph.D. 


The Roentgen Treatment of the Lym- 
phatic Tissue in the Pharynx during Child- 
hood. Herbert Schonfeld and Gottfried 
Baumbach. Strahlentherapie, 1930, XXXVI, 
472. 

During the past three years the author's have 
treated with roentgen rays 150 children rang- 
ing from 3 to 13 years of age, who were suf- 
fering from hyperplasia of the tonsils. Tech- 
nic: 180 K.V.. 0.5 mm. copper -j- 1 mm. Al, 
half value la 3 ’^er in copper = 0.9 mm., 6 X “ 
sq. cm. field on each side of the neck. The 
dose in the lymphatic tissue amounted to about 
180 to 300 r. The treatment was sometimes 
repeated four weeks after the first exposure 
and, if necessary, eight weeks after the second. 
More than three treatments were not given. 
One hundred and six cases could be followed 
up ; in 57 per cent the tonsils reduced often to 
normal size, while in 43 per cent no change in 


.size occurred. From two to three years after 
X-ray treatment the tonsils had remained 
small in only 47 per cent, which means a re- 
currence of 28 per cent. The relief of the 
.symptoms accompanying the tonsil hyper- 
trophy, as, for instance, sleejung with open 
mouth, snoring, frequent infections of the 
throat, was definite in all cases which had re- 
sponded to treatment. No chronic changes in 
the mucous membranes or glands due to the 
irradiation were observed. It is concluded 
that X-ray therapy of hypertrophic tonsils is 
chiefl}'^ indicated in children subject to fre- 
quent infections of the nose and throat. 

E. A. PoHLE, M.D., Pii.D. 


Roentgenotherapy of Diseases of the 
Hematopoietic System. Eugenio Milani. 
Archivio di Radiologia, March-April, 1930, 
VI, 379. 

This is an excellent and succinct review of 
what is known about the radiotherapy of dis- 
eases of the blood-forming system. 

E. T. Leddy, M.D. 


Principles of Roentgenotherapy. V. — 
The X-ray Laboratory: General Treatment 
Technic. Ernst A. Pohle. Wisconsin Med. 
Jour., May, 1930, XXIX, 268. 

This is the fifth paper of a series on this 
subject, and deals briefly with the equipment 
necessary for therap}’' and the protection of 
the operator and the patient. The author dis- 
cusses the four principal methods of adminis- 
tering X-ray therapy : ( 1 ) the single massive 

dose; (2) the fractional dose; (3) the satura- 
tion method; (4) the prolonged exposure. 

The importance of keeping detailed records 
and of standardization in treatment are also 
discussed in this paper. 

W. W. Watkins, M.D. 


Our Experience with Spleen Irradiation in 
Chronic Myelogenous Leukemias. A. Rikl. 
Med. Klin., June 13, 1930, XXVI, 891. 

The author reports his success with spleen 
irradiation in thirty-one cases of chronic mye- 
logenous leukemia. The treatment factors 
were: 165 K.V., 4 ma., 40 cm. distance, and a 
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filter of 0.5 mm. Zn and 1 mm. Al. The time 
of exposure was varied according to individ- 
ual indications. !Many of the patients ac- 
quired a refractor}' state after repeated irra- 
diation, evident in the blood picture as well as 
in the behavior of the splenic tumor. In six 
of these patients the disease could finally not 
be influenced at all. and the terminal picture 
of increasing cachexia, intermittent fever, and 
a hemorrhagic diathesis did not yield to any 
amount of irradiation. At the beginning of 
the roentgen therapy in these thirty-one cases, 
no refractory state had been observed to exist. 
The final failure of irradiation therapy shows 
that we are treating only a symptom of the 
disease and that we do not as yet have the 
causative factor for it. However, roentgen 
therapy of myelogenous leukemia is held to 
have its indication and its value. 

H. W. Hf.fke. I^I.D. 

SKIN (THERAPY) 

Blastomycosis of the Eye. S. Hanford 
McKee. Can. Med. Assn. Jour., April, 1930, 
XXII, 501. 

r.lastomycosis, or blastomycetic dermatitis, 
is a chronic disease of the skin caused by a 
fungus, and frequently involves the eyelids. 
The writer goes into the etiology, patholog}', 
and diagnosis of the condition. The treatment 
may be summed up in two measures : the ad- 
ministration of heroic doses of iodide of po- 
tassium, and the use of the roentgen rays. 

L. T- Carter. i\I.D. 

Radiotherapy in Dermatology. R. H. 
Stevens. Illinois Med. Jour., May, 1930, 
LVII, 336. 

Tin* author makes a strong plea for a better 
understanding of the physical agents used in 
radiotherapy, and pleads for a closer co-opera- 
tion between the radiotherapist and determa- 
tologist. He discusses in detail, facts and the- 
ories of skin structure and function, stressing 
the probable biologic effects of radiation. 

The t\qK-s of electromagnetic waves used are 
described and indications for use given. “One 
should first of all make a diagnosis, if possible, 
and then determine whether the trouble is or 


is not ‘light disease.’” In discussing treat- 
ment by X-ray, Stevens says: “Just remem- 
ber to accommodate the wave length to the 
depth of the primar}- patholog}' . . . Remember 
that the primary action of the ray is not the 
only action.” 

An abstract cannot do justice to this ex- 
cellent paper. 

C. H. DeWitt, j\r.D. 

On the General Body Exposure with 
Bucky’s Borderline Rays in Skin Diseases. 
Herbert Fuhs and Josef Konrad. Strahlen- 
therapie, 1930, XXXVI, 520. 

The authors have studied the effect of gen- 
eral body exposures to roentgen rays of long 
wave length (1 to 2 A.) in 104 patients suffer- 
ing from trventy-one different skin diseases, 
and have come to the following conclusions. 
In variance wdth the observations of Bucky, 
Spiethoff and others, no definite therapeutic 
effect on skin diseases could be observed from 
general body exposure to borderline rays. It 
is possible, however, that with the improve- 
ment of apparatus and technic this preliminary 
impression may have to be revised. 

E. A. PoHLE, M.D., Ph.D. 

TUBERCULOSIS (DIAGNOSIS) 

Tuberculosis of the Symphysis Pubis. 
Harold C. Bean. Jour. Bone and Joint 
Surg., April, 1930, XII, 345. 

The author reviews the literature on this 
subject and adds one case. A young woman 
twenty-tliree years of age had suffered from 
low back pain and limping for tw'o years, un- 
relieved by sacro-iliac belts and pelvic surgery. 
Finally pain at the symphysis appeared, and 
X-rays showed destruction of bone. A diag- 
nosis of osteitis fibrosa cystica was made, se- 
questrectomy and bone graft ankylosis were 
done, and biopsy showed tuberculosis. There 
was complete relief from symptoms. 

These cases are commonly silent during the 
early stages except for secondar}' symptoms 
of strain at the sacro-iliac joint, and are apt 
to escape detection until a mass develops or 
irradiation of the symphysis is done. 

Paue C. HoDGr.s, M.D. 


R.-\DIUM W.-\XTED — Will buy 5 and 10 milli- 
gram glaqiicc and needles. State Ifm c.y cash j7rice 
and send cojiy of Mamifacttirer’s Certificate. .-Mso 
5 and 12}4 milligram needles and 25 milligram 
for sale \\ . M. Sheridan, M.D., Spartan- 
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De it a 

Generator or any other X-Ray appara- 
tus, the Wcstinghousc line includes ex- 
actly the tyj3C and model you want. 

The Quadrex, for instance, has established 
an impressive reputation among advo- 
cates- of valve tube rectification. It is 
particularly well suited to ultra-rapid 
radiography. It is silent in operation and 
unaffected by atmospheric conditions; 
radiographic or therapeutic values can 
always be accurately controlled and 
duplicated. 

The Roentgenologist who prefers mechan- 
ical rectification finds in the Radiographic 
Special many distinctive features contrib- 
uting to excellence of performance. Unlike 
older forms of mechanical rectification, it 
is quiet in operation and free from the 
objectional features of corona. Sixty points 
of auto -transformer permit exceedingly 
fine current control. 

Westinghouse X-Ray Company, Inc., will 
continue to produce all types of X-Ray 
apparatus of proved merit, and will 
always be ready to cooperate with you 
in developing instruments that contrib- 
ute to the advance of the art. 



App!}ii>i gnat ciirrtiits tvith a minimum 
of stress on the X-Ray tube, the Quatirex 
has the greatest capacity for speed of any 
generator built today . 



The use of toroid and sphere results in 
most tenusual compactness for a genera- 
tor of high current output. 


Westinghouse XRay Company, Inc. 


WESTINGHOUSE X^RAY COMPANY. Inc., Long Island Ctty, N. Y. 

Gentlemen; I am interested m the high speed Quadrex X«Ray Generator (check here) □ 

'T-i ,r*.j u— Y-u.,,. a (check here) D 

• • • ' ' (check here) D 

. ■ ■ • • Is about 

this apparatus, and the budget plan on which 1 can buy it (check here) □ 


Doctor 


Address'. 


City 


.State 





NOTICE 


THE RADIOLOGICAL SOCIETY 
offers 

SLIGHTLY USED 

COOPER-HEWITT LAMP OUTFITS 

FOR 110 VOLT A.C 
at the following prices 

20 Complete Lamps for $250.00 

12 Complete Lamps for 175.00 

6 Complete Lamps for 95.00 

3 Complete Lamps for 50.00 

1 Complete Lamp for 17.50 

24 Transformer Starter units (onl}^ for 135.00 
Transformer Starter units (only) each 7.00 

Packing and Transportation from Chicago 
to be paid by purchaser. 

Draft for full amount to accompany order 


— Apply 

Dr. Paul F. Titterington 

Custodian of Propert?' 

212 Metropolitan Building 
Saint Louis 


Dr. I. S. Trostler 

Secretao’-Treasurer 

812 Marshall Field Anne.t 
Chicago 
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AURORA 

VERTICAL 

FLUOROSCOPE 

with 

5" 30 MA Generator 


ri'ULL Coronaless system provides 
additional electrical safety as well 
as eliminating troublesome cord reels 
and flexible wires. 

Twenty-nine highest grade ball 
bearings enable the counterbalanced 
tube carriage and screen to be moved 
in all directions with unusual ease. 

Steel protective guards to enclose 
all high tension parts are available as 
illustrated when desired. 

Write for complete catalog 


When other energy is not available 
and a complete Fluoroscopic unit is 
desired, the Aurora 5" 30 MA X-Ray 
Generator is strongly recommended. 

Control may be mounted on bracket 
as illustrated or on mobile base. 

Transformer of liberal dimensions 
with full 5" 30 MA capacity is regu- 
larly equipped with automatic reset, 
overload, oil immersed circuit 
breaker. It fits into base of Fluoro- 
scope. 

and attractive prices. 


AURORA X-RAY ^ CORPORATION 


CHICAGO SALES OFFICE 
612 N MICHIGAN AVE 
PHONE - WHITEHALL 6590 



FACTORY 4. MAIN OFFICE 
630 highland AVE. 
AURORA, - ILLINOIS 
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EXHIBITORS, ATTENTION! 


The ip^o yieeting of 


The Radiological Society of 
North America 


will be the 


Largest M^eeting Ever Held 
on the Pacific Coast 

i 

j The Dates are Dec. 1 to 5, incL, 1930 
I The Place, Ambassador Hotel I 
I Los Angeles, Calif. 

If you are on the regular mailing listj you will receive | 
i letter and hltie print about Oct. i. If interested, and not \ 
! on that listj write the undersigned. I 

I This exhibit is NOT FOK PTOFIT. The Society gets | 
! every cent of the receipts. \ 

I SHOW YOUR LINE 

I i 

Meet the Real Buyers • 

I I. S. TROSTLER, M, D. | 

I 812. Marshall Field Annex, Chicago j 

• Manager of Commercial Exhibit andTransportation.RadioJogical Society of North America | 
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THIS IS WHAT THE EXHIBITORS 
THINK OF OUR COMMERCIAL 

EXHIBITS 

The following are quotations from letters received by Dr. 
Trostler and speak for themselves regarding the Toronto 
meeting of the Society in 1929. 

“I sincerely feel that you should be complimented by all the 
exhibitors on the space provided and manner of handling 
the exhibits in the recent convention.” 

Another wrote, “Our exhibits at the meeting of the Radi- 
ological Society are the most profitable of any we make. 
We have been with you for years, and expect to be with 
you for many more. ’ 

Another wrote, “Exhibiting in Toronto permitted 

an opportunity to personaUy present it to our Canadian 
friends especially, and we expect the contacts there will be 
of help ” 

Another wrote, “The . . . Company wishes to take this 

opportunity to further advise you of our appreciation of 
your special methods which were employed in the handling 
of and arrangement of the Commercial Exhibits” 

Another wrote, “This is rather late to tell you how well 
pleased we were with the fine lay-out and management of 
the Commercial Exhibits at the Toronto convention, but 
even so, it is no more than living up to the records you 
have established in the past. 

Another wrote, “Perhaps you will be interested to know 
that I sold $ . . . worth of . . . . in the two days that 

I was there, which is somewhat of a record for this house 
at that type of convention 
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BARIUM 



Industrial X-Ray 
Research Laboratories 

3974-76 Olive St. 

St. Louis, Mo. 


Write for a free Professional 
Sample and descriptive folder. 

You can buy 1-X Barium from 
your regular X-Roy Supply 
Dealer. 


5 points of 
distinction 

1 It stays in suspension, 

2 It is palatable. 

3 Constipation is minimized. 
4 It gives better radiographs. 
5 It is easy to prepare. 


DIAGNOSTICA 

E 

TECNICA Di LABORATORIO 

RIVISTA MENSILE DI CIRCA 100 PAGINE 
RICCAMENTE ILLUSTRATE 

PRIMO PERIODICO DEL GENERE IN EUROPA 

EGUALMENTE PREZIOSO 
PER IL CLINICO PRATICO 

E PER LO 

STUDIOSO SPECIALIZZATO 
NUMERI DI SAGGIO GRATIS A RICHIESTA 

NAPOLI (170) 

PIAZZA S. DOMENICO MAGGIORE, 9 
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FILM FOG 

MEANS OF PREVENTING 

Refer to Our Ad. lit Septanher Issue 

DUCK X-ray Films are inspected by holding the film by the two 
^ diagonal corners, the inspector wearing special cotton gloves. 
The entire surface of both sides of each film is inspected by re- 
flected light and by transmitted light, after which the film is checked 
for accuracy in cutting and placed in the inter-leaving, which is a 
specially prepared paper. The films are then wrapped in moisture- 
proof paper and boxed. 

The cutting, inspecting, and boxing is carried on in rooms supplied 
with conditioned air in order to prevent the films from taking on 
moisture. The boxes or cases are immediately transferred to cold 
storage, where they remain until shipped. 

If the dealer would keep his stock of films in suitable cold storage, 
there would be little or no difficulty from film fog. 

A small extra charge for cold storage films would be money well 
spent. 


DEMAND COED STORAGE FILMS 


BUCK X-OGRAPH COMPAXY 

St. Loiiis9 IJ. S. A. 


EDUCATIONAL 


W 


ADVERTISING 
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ISO-IODEIKON 


Permits Sinmiltaiieous Clioi- 
ecystograpiiy and Hepatic 
Function Test from one 
Iniectioii 



The use of Iso-Iodeikon (Phcntctiothalein Sodium) is the latest advance in 
ChoIec 3 ''Stograph\'’ as developed by Dr. E. A. Graham and his Associates. This 
comparatively new dye is now used almost exclusively by the original investi- 
gators in place of lodeikon because — 



Colorimeter for Hepatic 
Function Test 

The efficiency of the liver is 
determined by its ability to ex- 
crete the Iso-Iodelkon dye from 
the blood stream. This set of 
color standards is now offei'ed 
to make this determination. 
Full information is included in 
the Iso-Iodeikon folder. 

Send for it. 


Only 2/^ the dosage is required for 
positive results. 

2, It is better tolerated — even minor re- 
actions are but seldom encountered, 

3, Both cholecystography and a liver 
function test are obtained from one 
injection. 

lodeikon for Oral Administration 

This older dye is preferable when administered by 
mouth because it is less expensive, cholecystograms 
obtained by this method often show a normal gall 
bladder and such patients need not undergo the 
more unpleasant intravenous administration. 

Evidence of any abnormality, however, should be 
checked by the positive intravenous administration, 
preferably with Iso-Iodeikon because of its greater 
tolerance. 


Literature On Both Oral and Intravenous Methods 
of Administration Sent On Request. 



ST. LOUIS 


Makirs of tht Finest in Medicinal Chemicals Since 1S67 

MONTREAL PHILADELPHIA 


NEW YORK 
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BRADY’S POTTER BUCKY DIAPHRAGM 

CURVED AND FLAT TOP STYLES 



FOR FINEST 
RADIOGRAPHIC 
WORK 


This shows our 11x14 size flat top Bucky with 
head clamp mounted above. Clamps lock rig- 
idly in any position desired above Bucky top. 
Bucky is tilted by dropping corner rods thru 
sockets. Bucky operates in any position, ver- 
tical, horizontal or upside down. Exposure 
timer adjustable from 1 to 60 seconds insures 
correct timing of e.\posures. 


Prices List 

11x14 Size without head clamp_ $175.00 

11x14 Size with head clamp._ 200.00 

17x17 Size without head clamp 260.00 

17x17 Size curved top model 250.00 


DR. GRANGER’S MASTOID LOCALIZER SET 


The most efficient and accurate device ever 
produced for radiography of the mastoid in 
Granger, Law or Arcelin positions. Enables 
any technician to absolutely duplicate results 
at any time. Complete descriptive circular will 
be mailed to you upon request. 

Price complete with angle block as shown in 
illustration $27.00 List 

Without angle block 22.50 List 

Give outside measurement of 8x10 Cassette 
when ordering. 




ILLUMINATORS 

We carry a complete assortment of illuminators. 
Single and triple illuminators with flashed opal 
glass, cabinet finished in olive green or mahogany 
enamel. Equipped with individual switches and 
lights. We also have large single row illumi- 
nators to accommodate 4-14x17 films and double 
row for 8-14x17 films. These illuminators arc 
equipped with mercurj- vapor lights. 

Prices 

Single $16.60 Single Row for 4-14x17 Films $130.00 
Triple 40.60 Double Row for 8-14x17 Films 210.00 


17TT ]\/r other 
r iLlifi Supplies 


We handle a complete line of X-Ray apparatus and supplies and can 
make immediate shipment of standard merchandise at the right price. 
\\Vite us for quotations and information -when you arc in the market. 


GEO. W. BRADY & COMPANY soz sou^ wc.tem CHICAGO 
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special preparation X-ray Barium Swljjhate 


SKIABARYT 

Permanent Suspensions 
Instantly Prepared 

Literature and samfAcs gladly funtished to 
hoslJitals and roentgenologists on request 

MERCK & CO. 

INC. 



An Original Product— Imitated by Others, Equaled by None 


It is successfully used by roentgenologists throughout the world — 
a notable testimonial to a worthy product. 

DAVIES, ROSE & CO., Ltd. 

Manufacturing Chemists, Boston, Mass., U. S. A. 


Rahway 

N. J. 
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Three Books Treating Subjects of Interest 
to the Roentgenologist 

Cholecystography 

GALL BLADDER DISEASE 

by David S. Beilin, M. D. 

CONCISENESS Brief text profusely illustrated with radiograph productions tells 
the story of interpretation and diagnosis at the first reading. 

PROCEDURE It not only contains a wealth of diagnostic material, but also gives a 
step-by-step procedure which includes all of the technical factors involved. 

ILLUSTRATIONS The 125 radiograph illustrations are not reversed. They appear 
just as you see them in your own shadow box. 

TEXT This work is written in “text” form. It is not just another book to read, 
but one to keep always on hand as a reference. Cloth, S6.00. 

X-Ray Technic 


MODERN X-RAY TECHNIC 

by Ed. C. Jerman, D. Sc. 

MODERN X-RAY TECHNIC gives simple answers to technical x-ray problems 
based on years of experience by an x-ray pioneer. 

STUDY OF THIS BOOK makes the work easier and the radiographs of greater 
diagnostic value. 260 pages — 100 illustrations. (Also available in Spanish.) 

Cloth S5.50. Flexible Black Leather $7.50. 


Diathermy 


DIATHERMY IN THE TREATMENT OF 
GENITO-URINARY DISEASES 
by Corbus and O’ Conor 

NEW REVISED EDITION gives information concerning the simplification and 
standardization of technic, and complete data upon final results obtained by the 
authors, who are p'oneers in this work, in the United States. In the words of a 
reviewer, “The work is a valuable contribution to the literature of genito-urinary 
therapeutics" and “contains all the essential information which should be re.quisite to 
any urologist who desires to be fully acquainted with diathermy.” 

200 pages — 33 illustrations. Cloth Binding S5.00. 


—ORDER nCANK— 


2AT)' University Ave. 

Plcnsc .end me the books checked X: j ,5 00. ^ 


THE BRUCE PUBLISHING COMPANY saint Paul, Minnesota 

Jerman. 55-50 O 
jcrman, p 


Name 
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The new 


STANDARD 


MOTOR DRIVEN TIMER 

Meets the Roentgenologist’s most exacting re- 
quirements for an accurate and reliable timer. 

Its range is from ^ to 25 Seconds, which 
fully covers the practical range of modern 
radiography. 


Compact 

io to 25 Sec. 


Automatic 

Reset 






Noiseless 


Motor Driven 


Accurate 





« 17522 

The timing mechanism is driven by a constant 
speed electric motor which assures not only 
accuracy but long life. Repeated exposures of 
the same time interval may be made without 
resetting the timer, thus making it admirably 
adapted for stereoscopic work. 

(WRITE FOR BULLETIN) 

STANDARD X-RAY CO. 


1932 N. BURLING ST. 


CHICAGO, ILL. 


Makers of 

‘LIMITED CAPACITY SAFETY TRANSFORMERS” 
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Topping the field in 
everything hut Trice 
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The incot^rparahle per- 
formance of the Kele- 
ket 100-100 X-ray 
transformer equipment 
is only one of the nu- 
merous reasons for its 
supremacy. 






T he Keleket 100-100 has won a very definite 
place among those who consider quality and 
performance the paramount motive of judicious 
selection, and at the same time evaluate X-ray 
equipment by hidden as well as obvious quality, by 
low cost of operation and efficiency in relation to 
purchase price and by the reputation of the manu- 
facturer ... If you will study X-ray equipment on 
that basis the contrast in favor of the Keleket 
100-100 will speak for itself unmistakably ... Its 
greater range of operation, precision craftsmanship 
and abundant engineering thought are predominant 
instances of value far above the price you pay. 
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rp HE Picker Viewing Cabinet permits ’ 
simultaneous examination of serial j 
radiograplis. Eight 14" x 17" or a corre- _ 
spondingly larger number of Bmaller 
films can be set up for a single viewing. . 

It also forms an excellent means of, 
exhibiting interesting cases to visiting ' 
physicians. 

The Cabinet is of all metal construction 
and the electrical installation is made in 
accordance with the regulations of the 
National Board of Fire Undenvriters. 

The light emitted by the mercury vapor . 
lamps is of such quality and intensity 
as to bring out great detail in tlie radio- 
graphs. And the position of the lamps 
insures pcrfecily uniforfn illumination ; 
over the entire area of the glass view- 
ing surface. 

Each of the six film.-filing drawers is 
cquipjied with roller bearing slides 
and automatic Spring latch. Total fil- 
ing capacity approximately 9000 films ■ 
(1500 films, each drawer]. 
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Write for the Picker Catalogue 
of X-Ray Accessories 

PECKEim €®I&F. 

300 FOURTH- AVE., NEW YORK 
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KERAPHEN 

a soluble, pleasant form of 
Teiraiodophthalophcnon for 
oral Cholecystography. 
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a,-ready-raixed Barium Meal 
for Gastro-Intestinal or Colon • 
Examination. 

IJEOSELECTAN 

for intravenous pyelography. 


Acwpletl a% Siandarii hy tbe I-eading^'' 
JnstitutioQs of the VoritJ. 
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■^TiE Picker Negative 
distinct advantages. 


Preserver possesses many 


Nibroc paper is strong and tough. It stubbornly 
resists tearing and cutting by the weight of films. Finger 
marks or smudges do not show on its dark tan surface. It 
will not dr\' up and crumble as is often the case with the 
lighter riianila sheet. 


Nihroc paper used in our cnvcloiies is the highest grade made. 
It lias great tensile strength, assuring proper protection to 
your negatives for years. 
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Better End Results Are Now Assured 
By This Radical and Unique Table Design 

For the first time there is presented to the 
profession a combination tilting x-ray 



of the additional ad- 

_ - _ _ _ vantaf:cs that you 

would realize with this table in your x-ray laboratory. 

You may readily see in the illustration how this 
design differs radically in principle from all others. 
Note the conspicuous absence of pivot point at 
either upper or lower edfje of the table. Instead, the 
table is supported on the two pcared rockers, with 
the motor power plant and its control system situ- 
ated close to the floor. Thus cnpinccring ingenuity 
has provided the necessary clearance under the 


t.ablc top to permit unhampered movement of both 
the curved Ducky diaphragm and fluoroscopic unit 
along the entire length of the table. 

Furthermore, it offers the choice of open air tubes 
or shock-proof heads (tubes immersed in oil) for 
cither radiography or fluoroscopy— or both. 

Unit type of construction makes it possible to 
furnish any desired combination diagnostic service 
in this t.ablc, according to your particular require- 
ments. 


Further particulars sent on request 

GENEMAL ^ ELECTKIC 

X-KAY COEPOEATION 


2012 Jackson Boulcs'ard 


Chicago, in., U.S. A. 


r O R Xt E R I. Y VICTOR 


X.RAY CORPORATION 


Join ut in the Qenerat Electric procram, broadcast every Saturday evenine over a nationwide N. E. C. nctieorlc. 
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ENCEPHALOGRAPHY AS THE ROENTGENOLOGIST SHOULD 

UNDERSTAND IT 

AK ATTEMPT TO STANDARDIZE THE PROCEDURE^ 

By HENRY K. PANCOAST, M.D., and TEMPLE FAY, M.D., Philadelphia 
From the Department of Roentgenology and Neurology, University of Pennsylvania, and 
the Department of Neurosurger}', Temple University, Philadelphia 


E ncephalography has become 

established as a valuable and reliable 
roentgenological procedure for the 
more exact diagnosis and localization in 
cases presenting symptoms of organic cere- 
bral pathology which are more or less ob- 
scure. Roentgenologists are by this time 
fully cognizant of the difference between the 
procedures of encephalography and ventric- 
ulography. By means of the former we are 
now able to detect many cortical lesions that 
never could be diagnosed before the pro- 
cedure was instituted, and varying in degree 
from their very incipiency to the most ag- 
gravated forms. 

It is now possible by proper technic to ob- 
tain a clear visualization of the cerebral sur- 
faces surrounded by cerebrospinal fluid. 
The outline of the fluid spaces when filled 
with air, as shown on the roentgenogram, is 
such that one familiar with the structures 
and neuro-anatomy can determine even 
slight disturbance in the relationships exist- 
ing in various areas of the brain. By com- 
paring the abnormal appearances of the fluid 
spaces with pathological specimens showing 
similar gross defects, or from verified oper- 

iPrescnted before the Fiftecv\tb Annual Meeting of the 
Radiological Society of North America, Dec. 5, 1929, 

Toronto, Canada. 


ative findings following encephalography, it 
is now possible to interpret and diagnose 
correctly the major portion of these cases 
from a study of the roentgenograms, after 
due consideration of the history and neuro- 
logical findings. 

All accurate roentgenological diagnosis 
must be based upon a thorough knowledge 
of the anatomy of the part examined, a com- 
prehensive understanding of the pathologi- 
cal changes in the conditions amenable to 
diagnosis, familiarity with normal radio- 
graphic appearances, and experience in in- 
terpretation. 

Encephalography deals with a compara- 
tively new field for the roentgenologist. His 
knowledge of brain anatomy has been large- 
ly forgotten. He is unfamiliar with cere- 
bral neuropathology. As a result of these 
temporary shortcomings he cannot co- 
operate with the neurologist or neurological 
surgeon in the same way that he does in the 
elaboration of the most accurate diagnosis 
of conditions involving other parts of the 
body, as the chest and abdomen. Hence ac- 
curate encephalography has not been making 
the rapid strides it should have made. The 
roentgenologist in very many instances has 
been relegated to the position of a techni- 
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dan, without the proper guiding mind and dom of exact standardization, especially 
hand to direct him along such lines as to de- when they are the ones most vitally interest- 
velop the best technic. As a result tliere is ed in the need of precision and accuracy. 
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Fig. 1. Encephalographic chair devised for this procedure in place beside 
the vertical Buckj' with fixed tube stand, preparatory to encephalography. 


at present — or has been until quite latel)' — 
a total lack of standardization of the roent- 
genological technic in encephalography. It 
seems strange that many neurologists and 
neurological surgeons do not realize the wis- 


These requirements must be based upon the 
intensive interest of the roentgenologist, and 
surelj- technical work has ver)' little interest 
for him. The highest development of this 
part of roentgenological diagnosis will be at- 
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tained only after his interest is fully 
aroused. It is only by a mutual understand- 
ing between us as roentgenologists and neu- 
rologists or neurosurgeons that any degree 
of perfection has been reached in obtaining 
perfectly satisfactory roentgenograms capa- 
ble of proper interpretations. The mutual 
understanding of each other’s problems has 
been productive of the best results. 

As an example of the lack of co-opera- 
tion, during a recent visit to a large and well 
known institution we were told by a neuro- 
logical surgeon that he always made his own 
interpretations and that he did not believe 
this to be within the province of the roent- 
genologist. We were then asked to interpret 
some supposed encephalograms. Noticing 
some unusual peculiarities in their appear- 
ance we inquired as to how they were made 
and were rather startled to learn that the ex- 
posures were all being made with the patient 
in the horizontal position. These were, of 
course, not encephalograms at all, and rep- 
resented the most flagrant violations of 
technic, and yet a neurological surgeon was 
attempting to make absolutely impossible in- 
terpretations from them. 

Standardization of technic is of the ut- 
most importance — this applies to both the 
surgical and the roentgenological procedures. 
Each should be carried out in a careful and 
exact manner in all essential details and 
should be capable of exact duplication in all 
cases. There are three important reasons 
for this: (1) All neurological surgeons and 
roentgenologists should be able to talk in the 
same language and be able to make inter- 
pretations of the roentgenograms of another 
group when supplied with the necessary clin- 
ical data; (2) it should be possible to make 
comparisons of the various stages of a pro- 
gressive lesion at different periods; (3) in 
examining a group of individuals with the 
same or similar lesions, it should be possible 
to compare one with the other or to compile 
accurate data or collect valuable informa- 
tion. For these reasons we are making a 


plea for the standardization of technic 
among roentgenologists, and we are also of- 
fering them suggestions for the furtherance 
of a better understanding of the whole pro- 
cedure of encephalography, to enable them 
to make correct interpretations. 

(a) roentgenological technic 

The essential features of the technic are 
technically perfect roentgenograms, just as 
in the chest or elsewhere in the body, and 
made in the vertical position. No conscien- 
tious roentgenologist will attempt to base a 
diagnosis upon mediocre or faulty roentgen- 
ograms of the chest. Technically perfect 
roentgenograms imply a correct technic on 
the part of both the roentgenologist and the 
neurological surgeon or neurologist making 
the air injection. Sufficient air must be ad- 
mitted and properly distributed to enable 
any one to make correct interpretations. In- 
sufficient air or failure to manipulate the pa- 
tient for its proper distribution cannot do 
otherwise than lead to faulty interpretations. 
For example, in the absence of obstruction 
in the ventricular system, all of the ventri- 
cles should contain air. Failure of the ven- 
tricles to fill must be regarded as implying 
faulty operative technic unless it can be sat- 
isfactorily proven that some good reason ex- 
ists for the exclusion of air or the emptying 
of fluid from the system. The same re- 
marks apply to the filling of one lateral ven- 
tricle without midline shift. 

Proper roentgenological technic should 
produce clear roentgenograms of the best 
possible detail in order to show the finer cor- 
tical air markings clearly, by contrast with 
surrounding brain structures. The first es- 
sential feature in the production of such 
roentgenograms is the use of the Bucky dia- 
phragm. Encephalograms made without 
the use of this device will not answer our 
purposes. Various devices may be used so 
long as they embody the correct principles. 
The apparatus we have been using for the 
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past two or three years has been described and can, therefore, be placed at any heigl 
by Pendergrass (25) 1927. (26) 1928. and to suit the patient. On the front are draw 
bv us (24) 1929. It has proved veiy- sat- t\vo lines crossing the center at right-angle 
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Fig. 2. The position of the patient for anteroposterior view with the Buck}' 
tiked forward, the head of the patient fixed, plate changer and the body in po- 
sition for this ecposure. Note that the height of the chair permits change of 
position of the patient without disturbing the height of the Buck}- diaphragm. 
The Buck}' magnetic shift is operated from the transformer control. 


isfactorx- and is as -ale as it can be made, for purposes of properly placing the pa- 
.\ specialh made ret ersible flat Bucky. orig- tient’s head. 

inallt intended for \ entriculography. is sus- The patient is brought into the examining 
pended on an old stereoscopic che-t shift, room sitting up in a chair especially made 
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for this purpose, and in which the surgical sition is maintained at all times during the 
part of the procedure has been performed air injection and throughout the transporta- 
(Fig. 1). This cliair is simple in construe- tion to the roentgenological laboratory as 



Fjg 3 Position of the head for lateral stereoscopic roentgenograms in en- 
cephalography The patient must be maintained m the erect position throughout 
the entire examination 


tion but should meet the following require- 
ments : ( 1 ) Easy access to the spinal canal 
with the patient in the sitting position; (2) 
support for the patient so that the sitting po- 


well as during the period of making the ex- 
posures; (3) rapid mobility of the chair by 
means of large castors so that ease of trans- 
portation as well as rapid changes of posi- 
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tion during the roentgenological procedure 
may be accomplished. 

As the initial pressure of the cerebrospi- 


graphic procedures are uncertain as to time, 
but the roentgenographic part of the work 
must be carried out as soon as the patient is 





Fig 4. Patient in horizontal position, preparatory to encephalography. Note two spinal 
vrcedies in piacc Initial pressure reading is always made in this position. 


nal fluid is always taken with the patient in 
the horizontal position before undertaking 
the air injection, the patient is transferred 
' j to the chair and placed in the upright posi- 
tion after this determination has been made. 
The air injection is always made in the sit- 
ting position. 

Although we have found such a chair a 
distinct convenience, in its absence the use 
of a Utter will permit both the horizontal 
and sitting positions, the patient being trans- 
ferred to a wheel chair and then again to the 
roentgenologist’s stool. Movements of the 
patient necessary after each exposure being 
awkward under these conditions, the chair 
devised for this procedure has greatly sim- 
plified the handling of such cases. The use 
of such a chair implies that the distance be- 
tween the tube stand and Bucky support 
must be ample to accommodate the chair and 
permit of its being turned around for the 
various views necessary As encephalo- 


brought to us, it behooves us to have our 
roentgenological equipment always in readi- 
ness, otherwise valuable time will be lost and 
the usual routine schedule of the department 
very much disturbed. For these reasons all 
that we have to do is to wheel the patient in 
front of our regular chest shift and suspend 
the Bucky upon it. The tube stand and tube 
are always in position for chest roentgenog- 
raphy at a target film distance of 48 inches: 
the suspended Bucky has brought this dis- 
tance down to 44 inches (Fig, 1). This 
distance has the further advantages of elim- 
inating distortions and adding to the clear- 
ness of detail. 

Recently, because of the installation of a 
new chest shift, we have moved the old one 
and a tube stand into a separate small room 
where it is operated by its own transformer 
unit, the same target film distance being 
maintained. This obviates still further the 
necessity of disturbing the regular routine 
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work. Naturally the equipment for all of 
the roentgenographic procedure should be 
easily accessible to the room in which the 


in order, later, to be able to determine 
whether or not there is any midline shift of 
the brain structure, ventricles, or hemi- 



Fig. 5. Patient in the sitting position, with upper needle connected to a manometer and 
lower needle used for drainage of spinal fluid and the introduction of air. Care is taken 
never to permit intracranial pressure to rise above 20 mm. Hg. 


operative technic is carried out. One man 
and nurse are trained to do all of the roent- 
genographic work and they can handle pa- 
tients easily and also without disturbing the 
regular schedule. When the patient arrives 
he is wheeled on the chair in front of the 
suspended Bucky into position for the first 
or postero-anterior view. There is plenty of 
clearance for his legs and all parts of the 
chair under the cassette shift. His head is 
so placed that the midline of the forehead is 
in contact with the central line drawn on the 
Bucky. A long pointer from the tube hold- 
er, pointing at the midline of the back of the 
head, can be used to fix the head in an exact 
sagittal plane, but this becomes unnecessary 
with practice. A muslin restraining band 
is now applied to hold the head in this posi- 
tion, great care being required in placing the 
patient’s head because it is absolutely essen- 
tial that the central ray shall pass accurately 
through the mid-sagittal plane of the head 


spheres. The head must be tilted forward 
in order that the lateral and third ventricles 
may be projected well above the frontal si- 
nuses. This view gives clear definition to 
the anterior horns, third ventricle, and cor- 
tical air markings, especially those over the 
frontal lobes. The exposure factors we 
have found necessary for this view at 44 
inches distance are 240 milliampere-seconds, 
with a six- to seven-inch spark gap. If ste- 
reoscopic films are desired, the tube shift 
must be five inches at this distance, and the 
shift should be vertical in order that flat film 
readings may be made from either roent- 
genogram. We have not found stereoscopy 
routinely necessary in this view. When 
stereoscopic exposures are made it is neces- 
sary with our equipment to change the cas- 
settes by hand instead of by an automatic 
shift. 

The patient’s head is then released and the 
chair turned around for the posterior view, 
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to show especially the posterior horns of the ventricles may be projected clear of the up- 
lateral ventricles, and also the cortical air per accessor}' nasal sinuses (Fig. 2). The 
markings. The same care is required in exposure factors are the same as for the 




Figs. 6-A to 6-H. Diagrammatic representations of the cerebrospinal fluid 
pathways and spaces, showing sagittal sections with a key to the principal cis- 
terns usually visualized on the roentgenogram. Obstruction to the passage of 
fluid along any of these pathways produces dilatation behind the point of ob- 
struction and failure to fill the distal channels. 


placing the head correctly as for the anterior anterior view, although stereoscopic roent- 
view. It is well fi.xed and the restraining genograms are here important, 
band is placed over the chin to hold it so. The patient and chair are next turned lat- 
in order, again, that the lateral and third erally for the side views. The central sagit- 
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tal plane of the head must be exactly paral- exposures are always essential in this direc- 
le! to the Bucky and the position must be tion. The shift is 5 inches at the 44-inch 
midway between flexion and extension. The distance, and should be lateral, in order that 



Fig. 7. Anteroposterior view of an epileptic with marked mental de- 
ficiency, showing bilateral atrophy in the Island of Reil areas, poor filling 
of the cortical air spaces, and only partial drainage of the right ventricle. 

shoulder will just clear the under edge of the basal cisternse and ventricles will not 
the Bucky. The restraining band is again seem distorted in their relation with the 
used to fix the head (Fig. 3). Stereoscopic skull base in looking at a single roentgeno- 
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gram, or, more especially, its reproduction 
in a slide or print. The exposure factors 
for this view are 120 milliampere-seconds 
each, with a 6- to 7-inch gap. Similar lat- 
eral stereoscopic views are then made of the 
other side of the head. In these, it is well 
to place the lead side marker just below the 
level of the patient’s ear, where its shadow 
will always be seen and it will not be in the 
way of any important structures. It is al- 
ways well to have the upper cer\dcal spine 
show on the lateral roentgenograms, for oc- 
casionally there ma^^ be a block in the region 
near or at the foramen magnum and it 
should be detected. This precaution was on 
one occasion the means of making a very 
important diagnosis in an obscure case that 
had been thoroughly studied and not detect- 
ed by a number of other indhdduals. It was 
found that air failed to reach the cranial 
cavity and thus disclosed an obstruction due 
to an occipito-atloid dislocation. 

General anesthesia is alwa 3 's conducive to 
failure in accr:rate and satisfactory encepha- 
lograms, and it should be avoided always 
unless it is absolutely necessar}^ The pa- 
tient will not stop breathing and the proper 
manipulation and fixation of the head are 
extremeh’ difficult. We have found it rare- 
ly necessary in adults, although it cannot be 
avoided A’ery often in young children and 
infants. 

The technic in children requires much less 
exposure. A higher milliamperage is re- 
quired, and usually at the expense of the 
penetration factor for the sake of safety to 
the tube. In young children at the 44-inch 
distance we are employing the 100 milliam- 
pere Coolidge tube at 100 milliamperes and 
a 5-inch gap. With these factors, the sagit- 
tal exposures require three seconds and the 
lateral ones two seconds. A higher milliam- 
perage may be used if more speed is re- 
quired. but the voltage cannot, of course, be 
raised. Adequate exposure is the second 
requisite for satisfactory^ roentgenograms. 


and under-exposed ones are not only unsat- 
isfactory but they may be misleading. 

The third requisite for accurate work is 
that the encephalograms must be made with- 
in one hour after the air injection, as other- 
wise unnatural appearances are likely'’ to be 
encountered. Also, the patient must not be 
permitted to assume the horizontal position 
until all of the exposures are made. With 
the proper equipment and a well trained 
group of workers, the entire roentgeno- 
graphic procedure for the seven necessary 
exposures should not require over ten to 
twelve minutes from the time the patient is 
brought into the examining room. 

Because of the vertical position of the pa- 
tient, fluid cannot be drained from the de- 
scending or inferior horns of the lateral ven- 
tricles, and as a result no air enters these de- 
pendent portions of the ventricular system. 
Sometimes it is necessary' to see them be- 
cause of possible displacements, deformi- 
ties, or obliteration. After the usual en- 
cephalograms are made in the erect posture 
it is quite easy to place the patient on the 
horizontal ventriculogram table and make 
lateral views, which will then show these 
missing portions of the cavities. 

Some neurosurgeons prefer to admit the 
air by' cisternal puncture into the cisterna 
magna. Roentgenograms made after this 
procedure are not as satisfactory' because the 
air filling is never as complete as after the 
usual lumbar method of introduction. The 
reason for this is that the head cannot be 
so well manipulated for the drainage of fluid 
and the admission of air to all parts of the 
fluid pathways because free movements are 
restricted by the presence of the needle at a 
point of disadvantage. Cisternal punctures 
are occasionally necessary, but they should 
be avoided as routine procedures. 

It will be noted from the foregoing de- 
scription of an exact roentgenographic tech- 
nic, that it, as well as a correct interpreta- 
tion, depends to a very great extent upon the 
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surgical part oi the procedure. The roent- 
genologist should be competent to take a 
stand that the latter must be carried out in 


(b) the prepakation op the patient por 

ENCEPHALOGRAPHY (SURGICAL TECHNIC ) 

The indications for encephalography 



Fig. 8. Normal anteroposterior view, showing convolutional markings 
without distortion or enlargement. The third ventricle, aqueduct, and fourth 
ventricle are usually seen. 


a correct and advantageous manner, and his 
word should have due weight, just as in 
other combinations of minor surgical and 
roentgenographic procedures. 


must be clear-cut in selecting the patient for 
this procedure. The slight risk and intense 
headache attendant upon the examination 
should militate against its use as a short-cut 
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to diagnosis. The case must have been 
carefully studied neurologically before at- 
tempting an encephalographic study. As 


The visualization of the cerebrospinal 
fluid spaces and pathways within the skull 
requires the complete drainage of cerebro- 



Fig. 9. Lateral view of the normal, showing hairpin-like markings and 
filling of the entire cerebral cavity by brain structure. Ventricles are normal. 
It is possible in this case to visualize the vermis in the cerebellum ; fourth ven- 
tricle and aqueduct arc clearly seen and cisterna venre magnse and cisterna 
chiasmatis appear slightly enlarged. Patient suffered from middle car dis- 
ease without intracranial complications. The absence of intracranial symp- 
toms for the past nine months, as well as the negative neurological examina- 
tion, taken with the encephalographic findings, leads us to believe this is a 
normal figure. 


there are definite contra-indications to this 
procedure, these must be ruled out before 
undertaking encephalography. In suitable 
types of cases, it is a method of great value, 
and when properly performed has practical- 
ly no risk or serious consequences. The re- 
sultant headache disappears in from three to 
five days, the patients promptly returning to 
their former degree of comfort and activity. 


spinal fluid from the cranial cavity, and its 
replacement by air. This must be done with 
due regard to pressure relationships, and a 
constant reading of intracranial pressure by 
a manometer (mercury or water) must be 
maintained throughout the exchange of fluid 
and air. 

It is at once evident that if a patient has 
a tumor mass in the posterior fossa, or ob- 
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struction to the outlet of {luid from the ven- crly drained from tlie cranial cavity or air 
tricles such as is present in internal hydro- introduced, and encephalography in this type 
cephalus, cerebrospinal fluid cannot be prop- of case is unsatisfactory and contra-indi- 



Fig. 10. Right hemisphere of the brain showing the normal situation of Pacchionian 
granulations near the midline; their attachment to the dura, and the enlargement of 
r" interior to the area of thickening arachnoid seen from the 

motor cortex. Case of idiopathic epilepsy. (Preparation by Dr. N. W. Winkelman.) 
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Fig. 11. Compensatorj' pathw-ays radiating from the cisterna vente magnte cerebri, which is 
greatly enlarged. Note the failure to fill an> of the normal pathways over the frontal or parietal 
areas. The cisterna chiasmatis and pontis are not filled, although the ventricles and cisterna venae 
magnte show no obstruction. This case proved to have an obstructive arachnoiditis in the cerebello- 
pontile angle, thus preventing air from reaching the cortev in the usual way, a compensatory mech- 
anism to the vertex being established 


cated. Far more important is the danger 
such cases present, because they usually are 
attended by increased intracranial pressure 
and the withdrawal of spinal fluid may al- 
low the brain to expand in the direction of 
the release of pressure so as to force the 
cerebellar hemispheres into the foramen 
magnum, producing a hernia with pressure 
on the medulla, and respiraton.' failure. 
This is a real danger and has led to the 
adoption of an arbitrarj' level of pressure 
above which we believe encephalography is 
unsafe. 

It is our opinion that encephalography is 
contra-indicated when spinal fluid pres- 
sure is above 20 mm. Hg, with the patient in 


tlie horizontal position and resting quietlv. 
Pressures above 20 mm. Hg are usualh' as- 
sociated with some profound obstruction to 
the cerebrospinal fluid circulation and re- 
quire careful consideration to rule out a pos- 
terior fossa lesion or obstruction in the out- 
lets to tlie ventricles, making encephalog- 
raphy dangerous, as well as unsatis factor}'. 

‘\^0Ien a careful histon,- and neurological 
examination have shown tlie patient to be 
suffering from cerebral symptoms, and lum- 
bar piracture indicates spinal fluid pressure 
below 20 mm. Hg in the horizontal position, 
encephalography may be indicated and safe- 
ly performed. 

Y’e have found the safest and easiest 


PANCOAST AND FAY: ENCEPHALOGRAPHY 


187 


method of air injection to be the following; 
The patient is placed on a litter in the hori- 
zontal position, with knees drawn up pre- 
paratory to a lumbar puncture. The skin 
in the lower lumbar region is carefully pre- 
pared with alcohol and iodin. The operator 
should wear sterile gloves and maintain 
careful aseptic technic throughout. Novo- 
cain is introduced in the skin over the fourth 
and fifth lumbar interspaces, respectively. 
A lumbar puncture is then done, using an 
eighteen gauge "Green” round-point, or 
“Babcock” nickeloid steel needle. The spinal 
manometer is connected to the needle, and 
the initial pressure reading made. The nor- 
mal pressure in this position should be about 
8 mm. Hg. If the pressure is above this 
level, such as 14 or 16 mm. Hg, spinal fluid 
is allowed to drain from the needle until the 
pressure has fallen to 8 mm. Hg (Fig. 4). 

If the pressure reading is 20 mm. Hg or 
over in this position, the encephalogram is 
contra-indicated, unless the operator delib- 
erately assumes the added risk where locali- 
zation or confirmation of a lesion is imper- 
ative. It is better, provided encephalogra- 
phy is desirable, to actively dehydrate the 
patient for several days and again make a 
pressure reading, as frequently reduction of 
intracranial pressure resulting from dehy- 
dration makes possible a safer level of pres- 
sure to carry out the procedure. With the 
finding of the pressure below 20 mm. Hg, a 
second spinal needle is introduced one inter- 
space higher, the manometer disconnected, 
and the stilets of the needle replaced. With 
two needles in place, the patient is then care- 
fully raised to the sitting position or trans- 
ferred to the encephalogram chair, with the 
head in the midline and flexed slightly 
forward (Fig. 5). 

The manometer is now connected again 
with the upper needle and should register in 
the normal adult about 20 mm. Hg. The 
change of pressure from 8 mm. Hg in the 
horizontal position to 20 mm. Hg in the sit- 
ting position is due chiefly to the height of 


the spinal canal, and the added weight of the 
column of fluid in the upright position. Pa- 
tients with short backs often show 16 to 18 
mm. Hg of pressure, whereas, those with 
longer spinal canals may register 26 to 28 
mm. Hg, the average normal pressure in the 
sitting position being about 20 mm. Hg. It 
is evident that should the patient have in- 
creased intracranial pressure in the horizon- 
tal position, such as 18 mm. Hg, and then be 
raised to the sitting position, the pressure 
may reach 40 mm. Hg, a level felt to be too 
high for safety. It is for this reason that 
fluid pressure when over 8 mm. Hg in the 
horizontal position, is allowed to fall to 8 
mm. Hg before placing the patient in the sit- 
ting position preparatory to continuing the 
spinal drainage. 

With the patient in the sitting position 
and the manometer connected to the upper 
needle, the stilet is withdrawn from the low- 
er needle and spinal fluid allowed to drop 
from the needle until the pressure has fall- 
en from around 20 mm. Hg to 10 mm. Hg. 
This usually occurs when from 15 to 30 c.c. 
of spinal fluid has escaped. With a sterile 
20 c.c. syringe, air is now introduced into 
the lower needle, watching the pressure on 
the manometer until it has been raised again 
to 20 mm. Hg. This may require 5, 10, or 
15 c.c. of air, but it is important not to try 
to replace air in equal amounts for fluid ob- 
tained. The pressure readings indicate the 
safest amount that can be replaced at each 
interval so as not to produce an increase in 
intracranial pressure. Room air expands 
when raised to body temperature, and thus 
the “volume for volume” method produces 
increased intracranial pressure and disturb- 
ing symptoms in the patient. The "pressure 
for pressure” method maintains the patient 
in a constant regulated equilibrium, and has 
not been associated with any untoward 
symptoms in our experience (Fig. 5). 

With the introduction of the air and the 
rise of pressure to 20 mm. Hg, drainage 
from the lower needle is again permitted un • 
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til the pressure falls to 10 mm. Hg, when 
10, 15, or 20 c.c. of air is introduced, de- 
pending upon the amount required to raise 
the pressure again to 20 mm. Hg. This pro- 
cedure is repeated until the entire amount of 


head is carefully rotated, flexed, and extend- 
ed. The chin is depressed to the chest, and 
then slowly elevated so that the head is ex- 
tended. Rotation of the head is carried to- 
ward the shoulder and back to the midline. 



Fig. 12. Large midlinc endothelioma, showing pressure atrophj' of the brain 
and enlargement of fluid spaces in the region of the tumor. Cortical pathways 
are obliterated on the lateral surface of the brain due to flattening of the con- 
volutions. Fluid pathways in the frontal lobe show enlargement with pressure 
atrophy behind the point of obstruction by the tumor. (Preparation by Dr. 
X. W. Winkelman ) 


cerebrospinal fluid that can be obtained has 
been replaced by air, tlie point being indi- 
cated b\ the return of bubbles from the nee- 
dle At least 100 c.c. of air should be used 
to insure a satisfactory encephalogram. 

During the period of drainage and re- 
placement of spinal fluid by air, the patient’s 


first to one side and then to the other. The 
head is always returned to the midline be- 
fore beginning a new series of movements. 
The regular movements of the head should 
be carried on during the drainage and 
should include ten or more repetitions of 
each movement. Jarring the head slightly 



PANCOAST AND FAY 

with the open palm seems to assist in drain- 
ing the smaller pathways, and this should be 
repeated three or four times. It is most im- 
portant that the entire procedure be carried 
out in the sitting position and the head main- 
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There are definite symptoms which ac- 
company the period of air injection which 
may disturb the operator if he is not famil- 
iar with their occurrence. The patients com- 
plain of severe frontal headache early in the 



Figs 13 {left) and 14 (nglil) Anteroposterior and lateral views o£ case o£ endothelioma in the parie- 
tal lobe. Note displacement of the structure at the midlinc away from the tumor, with depression of the 
roof of the ventricles on the left, characteristic failure to fill cortical air spaces Tumor removed at op- 
eration by Dr Frazier 


tained in the miclline, not only for the period 
of injection, but also during the time re- 
quired to take the patient to the roentgeno- 
logical department, and throughout the en- 
tire roentgenographic procedure. If the pa- 
tient is allowed to lie down, or the head per- 
mitted to incline to one side, air will rise in 
the fluid spaces to the highest point and pro- 
duce unequal distribution and misleading ef- 
fects, which vitiate attempts at interpreta- 
tion later. 

The roentgenologist requires perfect and 
uniform technic by the operator in his intro- 
duction of the air so that proper interpreta- 
tion of the roentgenograms can be made. 
Too much emphasis cannot be placed on the 
proper manipulation of the head during the 
injection period, and its maintenance in the 
midposition at all times subsequently, even 
though the patient may desire to lie down. 


injection, sweating breaks out on the fore- 
head and becomes generalized They may 
feel faint and frequently vomit during the 
procedure. The pulse may become rapid, or 
slow down to sixty beats per minute. These 
symptoms are almost always present during 
the procedure and need not alarm the oper- 
ator if careful manometric readings indi- 
cate that the intracranial pressure has not 
been increased above 20 mm. Hg at any time. 
Chloral hydrate given before and after the 
procedure assists in the control of headache 
and the comfort of the patient. The grad- 
ual replacement of fluid bv air gives the least 
reaction. F/in'd should never be sucked out 
of the spinal canal by the syringe. 

The patient is usually left with 10 mm. 
Hg of pressure at the termination of the air 
injection. It will be found frequently that 
there is 10 to 12 c.c. more fluid withdrawn 
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Fig. 15. Compensatory pathways over the frontal region passing through a field of arachnoiditis. 
Note e\idence of chronic intracranial pressure by enlargement of cisterna chiasmatis pontis and the 
fourth \cntricle and unilateral dilation of the lateral ventricle. 


than air introduced, and this difference in 
volume may be accounted for by expansion 
of air and engorgement of the cerebral ves- 
sels. As long as the final pressure remains 
the same as the original pressure, a safe 
balance is maintained. 

With the completion of the introduction 
of air, the spinal needles are withdrawn and 
the patient placed in a wheel chair and main- 
tained in the upright position while being 
taken to the roentgenological department, or 
better, the surgical procedure should be car- 
ried out in the same chair as is used for the 
roentgenographic exposures (Fig. 1). 

NEURO-AXATOMIC.\L RELATIONSHIPS 

As tlie surfaces of the brain visualized by 
encephalograms are those surrounded by 


gross amounts of cerebrospinal fluid, it is 
important to have clearly in mind the char- 
acteristics of these spaces as found in what 
may be considered the normal. Tracing the 
course taken by cerebrospinal fluid in its cir- 
culation from its source within the ventricles 
to its points of absorption at the periphery, 
a clear understanding of the defects which 
may be produced by obstructive lesions can 
be gained. 

It has become accepted that cerebrospinal 
fluid is elaborated for the most part through 
the choroid plexuses, situated in the lateral, 
third, and fourth ventricles of the brain. 
Fremont-Smith (13) has shown that it is a 
dialysate from the blood plasma, and simi- 
lar to other tissue fluids (edema and ascites) 
in its protein content. He points out its 
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similarity in this respect to glomerular urine, 
analyzed by Wearn and Richards (36). 
The amount of this fluid produced each day 
may vary greatly. It is variously estimated 
at from 30 to 50 c.c., though it is known in 
cases of cerebrospinal fistula to be produced 
at the rate of 200 to 700 c.c. daily. The 
failure of this fluid to escape properly from 
the ventricles produces the well-known type 
of internal hydrocephalus. The lateral ven- 
tricles communicate with the third ventricle 
by merging toward the base of their anterior 
horns, leaving an opening, the foramen of 
Monro (Fig. 6-/4). It is at once evident 
that if an obstruction occurs at the outlet 
of one ventricle, the accumulation of spinal 
fluid will produce a unilateral dilatation 
which will push the midline structures to the 
opposite side, encroaching upon the lumen 
of the other ventricle. At the same time 
pressure atrophy of the brain occurs and the 
enlargement of the ventricle takes place in 
all directions, as we have previously shown 
(24). When a unilateral dilatation of a 
ventricle is found by encephalogram, it at 
once indicates that the obstruction produc- 
ing the dilatation no longer exists, as air 
could not have entered it otherwise. Such 
a finding would indicate a process which had 
occurred early in the history of the case, and 
finally reopened the outlet, after its dilata- 
tion had reached a point of overcoming the 
obstruction. 

The failure of one ventricle to fill does 
not necessarily indicate a pathological ob- 
struction, as this defect has been noted in 
cases where improper manipulation of the 
head had occurred, or some error in the 
technic of air injection existed (Fig. 7). 
The fluid emptying from both lateral ventri- 
cles into the third ventricle passes into the 
aqueduct of Sylvius on its way to the fourth 
ventricle (Fig. 6-D). It is in this narrow 
aqueduct that obstructions frequently occur, 
leading to an internal hydrocephalus, char- 
acterized by symmetrical dilatation of both 


lateral ventricles, and the third ventricle as 
well. 

If the lateral ventricles fill with air, it is 
prima-facte evidence that there is no exist- 
ing obstruction in the ventricular system. 
We cannot state dogmatically the e.xact nor- 
mal size and shape of the lateral ventricles 
in the living subject nor the variations with- 
in normal limits (Figs. 8 and 9). There are 
many reasons for this. In the first place, 
encephalographic procedures have not been 
carried out upon many known normal sub- 
jects, and the best we can do is to collect 
a large number of encephalograms that are 
interpreted as negative and from these de- 
cide as best we can what a normal size and 
appearance would be. Secondly, there has 
been, up to the present time, little uniformity 
in roentgenological technic, and the pro- 
cedure must become standardized. 'Thirdly, 
the operative technic must be similarly 
standardized. Naturally our interpretation 
as to the configuration and size of these ven- 
tricles must be based in all instances upon 
the two sagittal and the lateral views. The 
obliteration of the angle in the roof of the 
lateral ventricle at the juncture of the body 
and posterior horn as a sign of enlargement 
or dilatation, as once suggested by Dandy 
(6), does not hold good, as it will not dis- 
appear until great dilatation occurs. The 
foramina of Monro are .usually perceptible 
normally and become progressively wider 
with dilatation. 

The third ventricle configuration as 
shown in the lateral view corresponds close- 
ly to the text-book description. It enlarges 
in all directions, with its shape and irregu- 
larities fairly well presented until it becomes 
quite large. The greatest enlargement 
seems to be downward and forward to the 
sella turcica. The aqueduct is always a 
rather narrow channel and, while it does 
widen under pressure, the increase does not 
keep pace with the widening of the foram- 
ina of Monro or the dilatation of the lateral 
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ventricles. Tumor masses arising in the 
third ventricle may obstruct the opening to 
the aqueduct and also produce an internal 


in this area sufficient to block the outlet of 
spinal fluid, also prevent air from entering 
the ventricles, and hence no filling of the 



Fig 16. Distortion of the ventricles and displacement of the midhne 
structures due to glioma in the right temporal lobe. Note dilation of the 
opposite ventricles Absence of cortical air markings illustrates obliteration 
of fluid pathways over both hemispheres 


h3-drocephalus. A filling defect of the third 
ventricle is usually apparent, however, and 
is thus distinguishable from a lesion within 
the aqueduct itself. Tumors of the fourth 
ventricle obstruct the outlet for spinal fluid 
at the lower end of the aqueduct, and thus 
produce a dilatation of the aqueduct, as well 
as the third and lateral ventricles. 

It is at once e^ ident that lesions situated 


ventricles is possible by the lumbar insuf- 
flation of air. In these cases, ventricular 
puncture by means of a trephine through the 
skull in the occipital region is the means by 
which such obstructions are shown. Air is 
introduced directly into the ventricles and 
the procedure is known as ventriculography. 
It is not only impossible to introduce air by 
the lumbar route into the ventricles when 
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an obstructive lesion is present in the third der pressure. If spinal fluid be withdrawn 
or fourth ventricles, but it offers a very dis- from the lumbar sac in such a case, the fluid 
tinct danger to the patient, and is considered under pressure within the ventricles may 



Fig. 17. Gliomatous brain, with cystic degeneration. Notice the filling 
defect of the ventricles, “ironing out” of the sulci, and flattening of the 
convolutions, not only on the side of the tumor but on the opposite side 
as well, due to increase in volume in brain and displacement beyond the 
midline. (Preparation by Dr. N. W. Winkelman.) 


the greatest contra-indication against en- force the tips of the cerebellar hemispheres 
cephalography. into the foramen magnum, and produce a 

The danger is a real one, due to the hernia. The pressure of such a herniation 
trapped fluid within the ventricles being un- upon the medulla ma}^ produce a rapid re- 
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spiratory failure, and death. This has been Luschka and Magendie into the subarach- 
found to be a frequent cause of death in noid spaces about the medulla, in the region 
brain tumors, either spontaneously or short- of the foramen magnum (Fig. 6-A). There 



Fig. 18. Widespread arachnoiditis of the cortex in the presence of ventricular 
deformity. Evidence of brain destruction indicated in the large collection of air 
in the region of the Island of Reil on the side of the ventricular deformity. 
Post-traumatic epilepsy developed eight years after a fall of twenty-eight feet. 


ly after lumbar puncture, and experience in 
this mechanism has led to the avoidance of 
such a circumstance when undertaking en- 
cephalography. 

Cerebrospinal fluid escapes from the 
fourth ventricle through the foramina of 


may be a membrane over the outlets of the 
foramina of Luschka and Magendie, shown 
by Bateman (2) as occurring in a small per- 
centage of mental defectives. It is possible 
under such circumstances that fluid might 
pass through the membrane, but it would be 
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impossible to introduce air into the ventri- 
cles. Such an explanation for the occasion- 
al failure of the ventricles to fill when no 
increased pressure exists, or signs of pos- 
terior fossa lesion are present, may be of- 
fered in certain cases, but the majority of 
failures to fill the ventricles we believe to be 
an error in the technic of air injection. If 
the procedure is repeated and a similar re- 
sult obtained, after careful rotation and 
manipulation of the head, the possibility of 
such a lesion may be considered. If possi- 
ble, the patient should have a ventriculo- 
gram to establish the size and position of the 
ventricles before a positive diagnosis can be 
made. In several cases we have found that 
a roentgenogram taken twenty-four hours 
later showed air within the ventricles when 
no filling was seen at the time of the en- 
cephalography. 

Occlusion of the aqueduct of Sylvius may 
occur from the overgrowth of neuroglia 
and, by its obstruction, simulate other forms 
of obstruction, as by tumor. 

We wish to emphasize the fact that ob- 
structive lesions situated between the third 
ventricle and the outlets from the fourth 
ventricle offer a distinct contra-indication to 
encephalography, not only because of the in- 
ability to obtain a satisfactory visualization 
of the ventricular outline, but also because 
these lesions are usually associated with in- 
creased intracranial pressure, due to an in- 
ternal hydrocephalus, and may produce con- 
sequences dangerous to the patient because 
of a foramenal hernia, if spinal fluid is 
withdrawn. 

There has been but one death in our series 
of 117 cases and this fatality occurred three 
days after encephalography. The patient 
had a huge right hemispheric glioma. The 
procedure was undertaken with full knowl- 
edge of the increased risk in such a case, as 
gliomas may produce rapidly fatal symp- 
toms following even lumbar puncture. The 
futility of operation in this case was dem- 


onstrated by encephalography, and later 
verified at autopsy. 

It is our opinion that the safety of the 
procedure lies in careful consideration of the 
neurological symptoms, and especial regard 
to the spinal pressure. If the pressure is 
found to be 20 mm. Hg or over, the likeli- 
hood of a severe form of obstruction contra- 
indicates the procedure until pressure may 
be reduced below this point by dehydration 
or the history and findings clearly rule out 
a posterior fossa lesion. 

In tracing the spinal fluid after it leaves 
the foramina of Luschka and Magendie, 
we accept the views of Weed (30) that the 
major points of absorption for this fluid are 
the subarachnoid villi and Pacchionian 
bodies. The principal collection of these 
structures is at the vertex (Fig. 10). A 
small amount of spinal fluid escapes along 
.the nerve roots of the spinal canal, as W eed 
has demonstrated. Recently Hassin (23) 
has shown arachnoid villi present about the 
spinal nerve roots, although he does not at- 
tach the value to them of filters for cerebro- 
spinal fluid. A group of these villi are also 
found in the cisternee venae magnse cerebri 
(Fig. 6-F). They are most numerous, how- 
ever, on each side of the longitudinal sinus 
in the frontoparietal area of the brain. 

Spinal fluid must, for the most part, find 
its Avay from the region of the posterior 
fossa wdiere it first becomes subarachnoid, 
into the cisterna magna and pontis, thence 
through the incisura tentorii, to the cisterna 
chiasmatis, where it is distributed about the 
infundibulum and chiasm (Figs. 6- A and 
6-F). It then finds its way along the Syl- 
vian fissures on each side and between the 
frontal lobes of the brain in the midline 
(Fig. 6-S), thence by devious channels 
formed by the sulci between the convolu- 
tions of the brain to the vertex. The field 
of cortical circulation is confined to the sur- 
faces (mesial and lateral) of the frontal 
lobes, and as far posteriorly as the Sylvian 
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Fig. 19. Anteroposterior view of six-months- 
old infant showing spasticitj' and convulsive seiz- 
ures following birth trauma. Xote unilateral 
brain atrophy on one side and undrained area 
probably associated with arachnoiditis as well as 
atrophy on the other. Great enlargement of the 
cisfcrna venK magnte cerebri. 


Fig. 20 Cortical atrophy seen in nine-months 
infant following birth trauma. Xote the increased 
air in the region of the Island of Reil, with 
marked involvement of the frontal pole. No 
ventricular filling, probabh due to insufficient 
air. 


fissure and its juncture with a line drawn to 
the parieto-occipital sulcus (Figs. 6~A and 
6-H). 

It is important for the roentgenologist to 
be familiar with the approximate normal 
size or width of the cortical pathways as 
well as their normal distribution. As in the 
case of the lateral ventricles, we cannot de- 
temiine measurements from known normal 
subjects, and must obtain an approximate 
idea of what should be normal from the 
study of a large number of negative cases 
in which no lesion could be demonstrated. 
Thi.c seems to be a reasonable deduction pro- 
\ided the general appearances in such cases 
are practically identical (Fig. 9). If one 
looks at a flat lateral roentgenogram of such 
a ca«e, there are two general sizes of cor- 
tical pathways. One is narrow and corre- 
sponds to the size on the side examined, 
while the wider pathways correspond to 
those seen through from the opposite side. 
These can be differentiated in the stereo- 


scope, but one cannot measure such narrow 
spaces stereoscopically with accuracy. In 
the past, we have been accustomed to de- 
scribe the supposedly normal cortical path- 
way as of hairpin size. Recently, the En- 
cephalogram Committee appointed by the 
American Roentgen Ray Societ)- (12) de- 
termined the width of the normal pathway 
on the side being examined as approximately 
1 mm. and the projected pathways from the 
opposite side and seen through as approxi- 
mately 3 millimeters. Midline pathways are 
readily distinguished from those over the 
cortex by the fact that they arise from a sag- 
ittal channel above the level of the corpus 
callosum (Fig. 6-B), whereas the lateral 
cortical pathways arise lower down 
(Fig. 6-A). 

In its subarachnoid course from the pos- 
terior fossa forward spinal fluid must pass 
through the narrow channels on each side of 
the pons caused by the incisura. It is at this 
point that relatively small tumor masses, 
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such as acoustic tumors or cercbellopontile 
angle tumors, may effectually block one side 
and displace the structures, so that they ob- 
struct the opposite pathway. In this type of 
case when the stage of obstruction is 


er than normal are seen about the posterior 
fossa by the air injection method in such 
cases. The cisterna: pontis and magna are 
enlarged. Air does not show in the cisterna 
chiasmatis region, or over the cortex, thus 



I 


1 

I 


Fig 21. Cystic areas of fluid and resultant pressure atrophy in a case of idiopathic 
epilepsy. Note the scarcity of normal Pacchionian bodies, the enlargement of the fluid 
pathways over the frontal and parietal areas, and the complete escape from this process 
in the temporal occipital regions of the brain (Preparation by Dr. N W. Winkelman ) 


reached, pressure rises rapidly, and choked 
discs, with headache and vomiting, indicate 
the signs of intracranial pressure. 

Because of the high pressure and the pos- 
sibility that the tumor may press sufficiently 
against the pons to close the aqueduct of 
Sylvius, encephalography has been consid- 
ered as contra-indicated, or certainly attend- 
ed by more risk than usual in this type of 
case. However, the procedure in our hands 
has shown clearly the point of obstruction 
in several cases. Fluid accumulations great- 


demonstrating the block to be at the level of 
the incisura (Fig. 11). Occasionally the 
ventricles do not fill, due to closure of the 
aqueduct by pressure. The findings are sim- 
ilar to those in cases in which obstruction 
exists just above the incisura on the chias- 
mal side. It will be noted that the structures 
at the base are well shown for the posterior 
fossa, but no air is seen above the tentorium 
or in the ventricles. 

In the consideration of the lesions above 
the tentorium we enter the field of greatest 
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Fig. 22 (/e/t) and Fig. 23 (right). Post-traumatic epilepsy, with arachnoiditis on the left, and cortical 
atrophy _ on the right. Operative verification showed diffuse collections in the subarachnoid spaces, with 
arachnoiditis in the right motor areas secondary to trauma. 


possibilities for encephalography, and the 
danger of the procedure becomes very slight 
if the precautions alread}- mentioned have 
been observed. It is evident we are less like- 
ly to have lesions involving the cerebral 
hemispheres that can obstruct the important 
outlets from the ventricles and thus offer 
distinct dangers to spinal drainage. 

The diagnosis and interpretation of le- 
sions affecting the cerebral hemispheres rest 
upon the knowledge of the normal pathways 
for cerebrospinal fluid and their size and dis- 
tribution. Figures 6- A to 6-H give diagram- 
matic representations of the course taken 
bv fluid to reach the vertex, its chief area 
of absorption. It is evident that as the 
many fluid channels diverge from the cis- 
tema chiasmatis at the base, it would require 
a very large tumor to produce obstructwe 
signs and pressure. An inflammatory pro- 
cess would easily block many channels and 
readily produce syinptoms. 

Encapsulated tumors here, such as endo- 
theliomas, may reach large proportions be- 
fore producing signs of pressure, focal signs 
appearing frequently before the headache, 


vomiting, and choking of the discs (Fig. 
12). This is due to the fact that a solid 
tumor mass, for instance in the right lower 
motor area (Sylvian fissure, Fig. 6-H), ob- 
structs the channels for fluid at this point, 
but as there are many other pathways still 
open {viz., between the frontal lobes, ante- 
riorly over the frontal pole, the opposite 
side, etc.), the tumor may continue to en- 
large until by its added volume and the com- 
pensating shift of the brain structures there 
is a constant cutting down in size of the 
compensatory pathways (Figs. 13 and 14). 
The time arrives when fluid can no longer 
reach the vertex easily, and back-pressure 
begins. This produces a vicious circle in 
that with the increased pressure back toward 
and into the ventricular system the cortical 
surface of the brain is pressed against the 
dura and skull, with further obliteration of 
the fluid spaces and channels. This results 
in great deficiency in circulation of fluid 
and' a further rise in pressure. Gener- 
alized symptoms of intracranial pressure 
ensue. Such a lesion produces an enceph- 
alographic study such as is seen in Figure 
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Fig. 24. Compensatorj' pathways of the verte.x 
in a case of abnormal calcification over the 
frontal region. Evidence of arachnoiditis in the 
parietal area. Patient had chronic headache 
throughout life; history of many falls from 
horse 

11, with dilatation of the cisterna chiasma- 
tis and failure to fill or drain the cortical 
pathwa)is, due to obliteration or blockage. 

A few compensatory pathways may be 
found to still remain. The obliteration of 
an area of usual fluid spaces indicates either 
trapped fluid or pathways filled with reac- 
tive or inflammatory tissue (arachnoiditis, 
e.g., Fig. 15). The size and location of the 
tumor can be determined in the stereoscopic 
views when the ventricular distortions, com- 
bined with the characteristic lack of cortical 
air markings, indicate the location and ex- 
tent of the lesion (Fig. 16). 

Gliomas produce a somewhat different 
mechanism of pressure, and hence an en- 
cephalographic study that is quite diagnos- 
tic. As gliomatous tumors are invasive and 
produce a reactive gliosis as they spread, 
they increase the bulk of the brain in such a 
w ay that the convolutions become larger and 
are pressed more closely together, thus oblit- 
erating the fluid pathways in the sulci be- 
tween them (Fig. 16). A soft, flattened, 

} ellowish surface is characteristic of glioma 


Fig. 25 Lateral view showing area of decom- 
pression following trauma. Thirteen years later 
patient developed convulsive seizures, but has 
maintained civil service position in a post office 
to_ the present time. Extensive cerebral atrophy, 
with dilation of the cisterna venae magnae cerebri. 

when viewed at operation. In the “ironing 
out” of the cortex by the glioma the Said 
spaces are decreased. The volume of the 
hemisphere enlarges and frequently extends 
across the midline (Fig. 17). The increased 
volume displacement soon affects spaces on 
the normal side and a point is reached when 
compensation no longer occurs. 

Pressure beginning in this type rapidly 
increases and produces permanent mechani- 
cal obliteration of channels, which do not re- 
establish themselves even after removal of 
a mass of the tumor or after decompression 
The discouraging aspect of the glioma prob- 
lem has been the failure to overcome the 
final pressure factors, even after a good de- 
compressive opening and ample removal of 
tumor mass. The early recognition of these 
lesions before these changes have reached a 
permanent state is offered by encephalog- 
raphy, and the safety of the procedure when 
undertaken before the high pressure stage 
appears has been well demonstrated. 

Beside the usual obliteration of the fluid 
spaces in a glioma case the ventricular out- 
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Fig. 26 Anteroposterior view showing marked 
atrophy of both hemispheres in a case of post- 
traumatic epilepsy. Note enlargement of the 
cisterna vente magn» cerebri, midline cortical 
air markings, and area of decompression at the 
site of injury (fifteen years prior to encepha- 
logram). 


line may be well preserved, but the shape di- 
minished as though by a general invasion to 
its walls (Fig. 16), thus reducing the out- 
line. If a C3’^stic mass be present, the same 
, distortion noted in the solid encapsulated tu- 
mor results. 

The differential diagnosis between areas 
of inflammatory obliteration and glioma 
when seen on the encephalogram lies mainly 
in the study of the ventricular spaces and 
the cisternse. Inflammatory reactions if 
subacute or chronic give rise to the gener- 
alized increased collections of fluid behind 
tire point of obstruction, so that the ventri- 
cles and cisternse appear to Ire slightly en- 
larged, and instead of being distorted or 
obliterated actually show evidence of loss 
of brain volume by increase in size (Fig. 
18). In such cases the areas showing loss 
of cortical air markings indicate either un- 
drained fluid (trapped) or adhesive arach- 
noiditis (plastic exudate). This type is fair- 
ly frequent, especially among the post-trau- 


Fig 27. Focal cortical atrophy present in the 
parietal area in a case of epilepsy. 


matic, paretic, epileptic, birth injury, and 
mental defective cases (Figs. 19 and 20). 

ARACHNOIDITIS 

The process of arachnoiditis is recog- 
nized grossly at operation by a milky ap- 
pearance of the arachnoid covering the cor- 
tex. It is found to be thickened and the lay- 
ers of the pia and arachnoid are fused to- 
gether by reactive tissue in such a way that 
the pathways for fluid are greatly impaired. 
These areas may appear cystic, as described 
b)^ Dandy (9), and with the increase in 
fluid around them there are deepening and 
widening of the sulci, with evidence of ac- 
tual convolutional atrophy (Fig. 21). At 
times the process is diffuse, so that a gen- 
eralized edema is present, and fluid is held 
within the meshes of the spong}-^ arachnoid 
patches in such a waj' that it is impossible to 
dram it by the lumbar route. Even with the 
direct operative exposure of these areas and 
the opening of the arachnoid it is difficult 
to dislodge these fluid collections even by 
gentle massage of the edematous area and 
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stroking the fluid toward the arachnoid 
opening. In dealing with this type of 
trapped or edematous collections of fluid one 
is reminded of soggy wet bread. In sev- 
eral instances operative exploration has im- 
mediately followed encephalography and the 
areas where no air appeared on the roentgen 
films have showed that fluid remained undis- 
turbed at these points though air was pres- 
ent in the open channels surrounding them 
(Figs. 22 and 23). The diagnostic interpre- 
tation of these undrained and obstructive 
areas rests with the history of the case or the 
advanced signs of atrophy present, suggest- 
ing an old lesion, possibly of traumatic or 
inflammatory origin (Fig. 18). The appear- 
ance in the encephalogram may indicate 
arachnoiditis, but the roentgenologist should 
bear in mind that the area may contain a 
large amount of trapped fluid, thus disgins- 
ingthe underlying atrophy (Fig. 19). 

In some cases (Fig. 24) compensatory 
channels arise to allow fluid to find other 
pathways to the vertex when the normal 
fields have been blocked. We have seen one 
such case in which no air appeared over the 
fronto-parietal field on either side, but a large 
pathway had developed posteriorly by way 
of the cisterna vena: magna: cerebri and 
thence between the occipital lobes, to reach 
the mid-hemispheric region above the cor- 
pus callosum from behind (Fig. 11). Such 
a compensatory mechanism arising after a 
block in the fluid pathways leading from the 
cisterna chiasmatis would seem to explain 
the absence of pressure symptoms rvhich 
usually occur \vhen no progress for fluid 
exists in the normal channels. 

POST-TR AU M ATIC C H AR ACTERISTICS 

The post-traumatic group gives rise to 
two types of characteristic findings of vari- 
ous degrees. Subarachnoid hemorrhage 
produces not only organization at the site 
of the clot but also, according to the work 


of Weed (29, 30) and the pathological 
studies of Bagley (1), to an intense reaction 
of the pia-arachnoid due to the presence of 
red blood cells. Fibrosis follotvs the period 
of reaction and the normal free fluid spaces 
become sealed off or greatly obstructed in 
this process. The neuropathological studies 
of Winkelman (37, 38) confirm these ex- 
perimental observations as actually present 
in man. The encephalogram show's little or 
no air in these areas, but generalized en- 
largement of the fluid pathw'ays at a dis- 
tance as though obstruction of cerebrospinal 
circulation to the vertex had produced back- 
pressure and dilation of the fluid spaces be- 
hind the point of obstruction (Figs. 20, 25, 
26, 27, and 28). 

When trauma has actually destroyed 
brain tissue by its force, gliosis and fibrosis 
in time lead to contracture of the brain. It 
is in this group that w'e may see the wall 
or roof of tlie vcnlricle drazvii iozvard the 
surface of the brain (Fig. 18). .The sur- 
face markings may show' evidence of oblit- 
eration at this point (Fig. 18), or, if marked 
loss of brain has occurred, there may be 
great atrophy of the cortex, as show'n by 
increase in the air markings associated with 
a dilated ventricle on the side of the 
atrophy. This is particularly true in throm- 
botic lesions; the gross pathology of ven- 
tricular enlargement and cortical atrophy is 
clearly showm in a study of Figures 28, 29, 
and 30. 

The differentiation betw'een mass lesions 
such as tumor, cyst, or abscess is best shown 
in the study of Figures 13, 14, and 16, as 
compared to Figures 15 and 18. Here fill- 
ing defects and distortion of the ventricles 
occur but ahvays azvay from the site of the 
lesion, frequently w'ith a shift of the midline 
structures to the opposite side. If a solid 
tumor of sufficient size is present, it w'ill not 
only obliterate the fluid spaces over the cor- 
tex where it is situated but may depress the 
w'all of the ventricle and by stereoscopic 
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stud}'^ of the encephalographic films ghre 
definite evidence of its relative size and lo- 
cation. 

As has been already pointed out glio- 


pathways normally present in the sulci be- 
tween the convolutions, but also to encroach 
upon the ventricular lumen, producing a 
small or deformed A-entricle. 



Fig. ^ Anteroposterior view showing slight cortical atrophy (unilat- 
eral), with increase in cortical air ntarkings on the opposite side. Normal 
ventricles. 


matous tumors are invasive and swell the 
bulk of the hemisphere in such a way as not 
only to obliterate the cortical markings by 
flattening the cortex and filling in the fluid 


GENERALIZED BRAIN ATROPHY 

When the obstruction occurs at the out- 
lets for cerebrospinal fluid along the longi- 
tudinal sinus and the large veins, we observe 
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Figs. 29 (left) and 30 (right). Encephalograms in ease of progressive mental deterioration and 
blindness. Speech became indistinct, there was loss of orientation and judgment, with gradual paralysis. 
No choking of the discs; Wassermann negative. Note the generalized arachnoiditis over the frontal 
lobes, with one remaining compensatory pathway. 

In the anteroposterior view the ventricles are shown dilated but on each side is an increased col- 
lection of air in the region of the Island of Reil. 

The lateral view shows not only the atrophied area in the Island of Reil, with irregular cyst-like col- 
lections of air, but more striking is the marked atrophy of the occipital pole in the region of the 
cuneus. This, we believe, accounted for the blindness, the speech defect being due to the atrophy in the 
Island of Reil area, and the frontal lobe signs of mental failure to the arachnoiditis. 

As the patient had increased spinal pressure a brain tumor was suspected until the encephalogram 
.showed the multiple areas of atrophy, accounting for the symptoms described. 


increase in the fluid spaces behind this point, 
with dilatation of the pathways over the 
parietal and frontal area and typical cere- 
bral atrophy. It should be noted that the 
atrophy is almost always confined to this 
area, no matter what the cause for disturb- 
ance in the final outlets for fluid may prove 
to be. This atrophy, so typical in the men- 
tal defective and imbecile groups, whether 
due to birth injury, meningitis, or trauma in 
later life with subarachnoid hemorrhage, 
has been shorvn by Winkelman to have in 
common marked deficiency or destruction of 
the Pacchionian system (Figs. 19, 20, 25, 
26, 27, and 28). 

We have discussed elsewhere (21) the 
question of hydraulics producing this type 
of atrophy, which we believe to be a pres- 


sure atrophy of the ischemic type. The fluid 
spaces of the fronto-parietal areas communi- 
cating as they do grossly may permit a “fluid 
cast” to encase this area of the brain, and 
this “fluid cast” registers constantly the va- 
rious changes of pressure within the closed 
skull on the walls of the pathways (i.e., the 
fronto-parietal convolutions). This we be- 
lieve would produce a pressure atrophy on 
the soft tissue of the brain similar to the 
pressure atrophy we see in the soft tissues of 
the extremities when a close-fitting cast is 
applied to the part. There seems no other 
plausible explanation for the selective atro- 
phy which is so frequently closeh^ confined 
to this area of the brain when compared to 
tlie adjacent temporo-occipital areas, the 
only striking differences morphologicallv be- 
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Figs. 31 (left) and 32 (right). Epilepsia tarda in a woman of forty-five. Note calcification of the 
Pacchionian bodies on each side of the midline: slight atrophy in the region of the Island of Rcil: 
cerebellar atrophy. 


ing the presence of these gross fluid chan- 
nels normally in the fronto-parietal region 
and their absence in the teraporo-occipital 
area. 

The interpretation which we have placed 
upon the finding of enlarged fluid spaces and 
increase in the size of the air shadows over 
this portion of the brain is not only one of 
cerebral atrophy, but that a deficiency, block, 
or degenerative change has taken place at 
the portals of elimination for cerebrospinal 
fluid, the exact nature of which depends 
upon the histor}' and physical findings of 
the case. 

The pathological changes noted by Win- 
kelman (37, 38) in the Pacchionian bodies, 
associated with increased fluid accumulation 
and consequently cerebral atrophy, are (a) 
aplasia, congenital absence of these struc- 
tures; (b) hypoplasia, infantile type, wdth 
marked failure of proper development ; (c) 
hyperplasia, acutely swollen and enlarged 
Pacchionian bodies, found in toxic, eclamptic 


edema; (d) infiltrative invasion of the 
structures by red cells, leukocytes, inflam- 
mator)’^ tissue, and occasionally cancer cells ; 
(c) sclerotic, degenerative changes, with 
shrinkage of the structure, a loss of its char- 
acteristic architecture and its replacement by 
fibrous tissue and calcium deposits. 

Calcification of the Pacchionian bodies 
has been noted as a fairly constant finding in 
later life, but our encephalographic studies 
would seem to indicate that in cases in which 
the process was marked it was associated 
with increased fluid accumulations over the 
fronto-parietal area and at the vertex (Figs. 
31 and 32). The patients often show mental 
changes, with signs of deterioration. 

The Island of Reil is frequently seen in 
cases of advanced atrophy involving the Syl- 
vian area (Figs. 7, 20, 29, and 30). It is 
usually associated with deficiencies in 
speech, especially if involved on the right 
side in left-handed individuals. In the ster- 
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coscope one may sec the shrunken convolu- 
tions and tills is evidence of the external hy- 
drocephalic type (Fig. .30). Where no con- 
volutional markings are seen and air is in- 
creased, especially with loss of the temporal 


lobe definition, a vascular thrombotic lesion 
is usually responsible for this finding (Figs. 
.30, 33, and 34). 

SUMMARY 

It has been our purpose to trace the path- 



Fig 33 The appearance of a thrombotic lesion showing gross loss of brain structure 
and atrophy, including the temporal lobe Note in this type of lesion that there is no 
gross enlargement of the fluid pathways over the frontal lobe or even in the field of 
atrophy. The process is not similar to the obstructive arachnoiditis type although it may 
lead to extensive brain atrophy, which is characteristic of a general loss of cerebral 
architecture (Preparation by Dr N W. Winkelman.) 
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ways for cerebrospinal fluid circulation as lesions exist along the course of these fluid 
we understand them at the present time, pathways from their origin to their points 
pointing out the roentgenological signifi- of elimination. 



Fig. 34. Cross-section of a brain with a thrombotic lesion showing con- 
tracture of the brain substance, enlargement of the ventricles on the side of 
the lesion with sulci uninvolved in the neighborhood of the degeneration. 
Cortical atrophy is characterized by a loss of convolutional markings. (Prep- 
aration by Dr. N. Winkelman.) 


cance as shown when cerebrospinal fluid is 
replaced by air. 

The interpretations of these air shadows 
are based upon the knowledge of neuro-ana- 
tomical relationships and the changes from 
the normal which occur when obstructive 


The correlation of neurosurgical verifica- 
tion as tvell as neuropathological studies has 
justified the interpretations and mechanical 
considerations described above. 

The indications, contra-indications, and 
diagnostic value of the procedure have been 
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discussed, and its definite use in many cases lion of an operative procedure to meet the 
where focal signs arc not clear-cut or oh- actual requirements of the individual case, 
scure symptoms referable to the brain re- The risk in this type of case is undoubtedly 
quire clarification pointed out. higher than in any of the other groups, but 



Figs. 35 (left) and 36 (right). Idiopathic epilepsy of three years’ duration Note the increase of 
air in the midline and at the vertex, associated with beginning frontal pole atrophy 


DISCUSSION 

The procedure has demonstrated unsus- 
pected gross lesions in the post-traumatic and 
birth injury groups, as pointed out by one of 
us (21). The cases of idiopathic and symp- 
tomatic epileps)'^ have shown gross atrophy 
in almost every case so far studied by the 
encephalogram, if symptoms have been pres- 
ent for a year or more (Figs. 35 and 36) 
Cases presenting mental deterioration (Figs 
7, 25, 26, 29, and 30), dyskinesia (Figs 18, 
19, and 20), chronic headache (Figs 37 and 
38), vertigo, and post-traumatic neurosis 
(Figs 25 and 26) have revealed definite 
evidences of gross cerebral deformity as 
demonstrated by the encephalogram 

The need for careful selection of cases 
with signs of brain tumor has been pointed 
out, but the evidence obtained in cerebral 
tumors especially has made localization the 
more exact and determined the better selec- 


it is our distinct impression that the risk as- 
sumed is less than that in ventriculography 
and no greater than lumbar puncture with 
withdrawal of fluid for diagnostic purposes 

The gliomatous tumor frequently pro- 
duces rapidly fatal symptoms spontaneously 
or with a slight disturbance of the pressure 
mechanism after a lumbar puncture, explo- 
ration, ventriculography, or encephalog- 
raphy. 

A survey of 1,529 cases of encephalog- 
raph)'^ in this country and abroad showed a 
mortality of 20 when followed to a three- 
months post-operative period (12 per cent) . 
Three deaths were reported in cases of gli- 
oma, two in cerebellar tumors, five with in- 
ternal hydrocephalus, and the remainder oc- 
curred in conditions such as premature in- 
fants, meningitis, alcoholic and paralytic pa- 
tients, evidently poor risks Approximately 
85 per cent of the deaths reported were from 
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Figs 37 (left) and 38 (right) Anteroposterior and lateral vle^\s of chronic case of cephalalgia sim- 
ulating migraine, iinknotsn origin Note increase in size of cortical air markings and evidence of 
chronic external h\ drocephalus 


foreign clinics, and it Avas etident that en- 
cephalographj was used in cases where 
contra-indications existed or the condition 
of the patient did not \\ arrant the procedure. 

The value of encephalography as an im- 
portant adjunct to diagnosis lies in its use 
uhere indications are clear-cut after careful 
study of the case from the neurological 
standpoint The technic of the procedure 
of air injection must be carried out uith ex- 
acting regard for changes in intracranial 
pressure and proper manipulation of the pa- 
tient during the procedure The roentgeno- 
logical technic must be uniform and exact, 
to produce roentgenograms uhich are ca- 
pable of interpretation The standardiza- 
tion of botli procedures makes possible a 
basis for interpretation uhich has proved of 
distinct clinical \alue Onh by such meas- 
ures is it possible to correlate a series of 
cases and compare the findings with other 
groups as a basis for constructi\e analysis. 


CONCLUSIONS 

1. Encephalography has proved to be a 
diagnostic procedure of great importance 
when properly carried out. 

2. The procedure of air injection must 
be carefulh carried out by one familiar with 
the objects of the operation (drainage of 
the subarachnoid and ventricular spaces), 
uith due regard to the importance of intra- 
cranial pressure changes and tire indications 
and contra-indications presented in the cases 
selected, 

3. The roentgenographic technic must 
be undertaken by a standardized and con- 
stant method so as to produce perfect roent- 
genograms w hich can be duplicated at subse- 
quent examinations or can be utilized for 
making comparisons between different ex- 
aminations. 

4. The correct interpretation of the 
roentgenograms is possible only when the 
procedures both of air injection and 
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roentgenography have been perfectly car- 
ried out. 

5. The diagnosis by the cnccphalograph- 
ic findings requires an understanding of the 
neuro-anatomical relationships as seen in 
three dimensions and familiarity with gross 
neuropathological changes frequently en- 
countered and giving rise to obstruction or 
distortion of the cerebrospinal fluid circu- 
lating pathways. 


We wish to express our appreciation to 
those who have co-operated in making possi- 
ble the presentation of these observatums, 
especially to Dr. William G. Spillcr and Dr. 
Eugene P. Pendergrass for clinical assistance , 
to Dr. Daniel J. McCarthy for the resources 
of his foundation, and to the neuropathologi- 
cal studies of Dr. N. W. Winkelman we are 
greatly indebted. Also to Dr. C. H. Fiazier 
and Dr. M. Feldstein for the use of several 
illustrative cases. 
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1. INTRODUCTION 

T he analysis of crystals by means of 
X-rays is familiar to most physici.sts 
and chemists. The analysis of cry.stals 
is effected principally hy measuring the 
angular positions of an X-ray spectrum line 
of given wave length reflected in different 
orders hy various planes of atoms in the 
crystal. By means of the powdered crystal 
method a single exposure enables us to 
measure the angular positions of all such 
reflections of a single wave length on a 
photographic film. The angular positions of 
the lines on the photograph must he meas- 
ured accurately hut the intensities of the 
various lines need he known only cfualita- 
tively. From the photograph, the arrange- 
ment and position of each atom in the crys- 
tal is determined. 

HowcA^er, if the intensities of the lines on 
a poAA^dered crystal photograph are meas- 
ured quantitatively, it is possible to obtain 
information as to the arrangement of the 
electrons in each of the atoms of which the 
crystal is composed, and thus the atom may 
be analyzed. Before proceeding Avith a de- 
scription of the experiments, Ave shall give 
the theory of Avhy it is that the arrange- 
ments of the electrons in the respective 
atoms of a crystal play a part in the intensi- 
ties of a spectrum line as reflected in dif- 
ferent orders. 

2. THEORY 

In crystal analysis it is assumed that the 
diffracting centers in a crystal lattice are the 
atoms. This, however, is not exactly true. 
It is more correct to say that the electrons 
of which the atoms are made up are the 
diffracting centers. If the electrons in an 


atom are arranged at different distances 
from the nucleus, then these electrons Avill 
not all exactly lie in a lattice plane of the 



crystal even though the nucleus, which is at 
the center of the atom, does lie in a lattice 
plane. As a result of this atomic structure, 
therefore, the electrons Avill be most thick- 
ly concentrated in a lattice plane, but the 
concentration will not immediately drop to 
zero at points outside a lattice plane. The 
electron concentration at a point will prob- 
ably fall off gradually as the distance of the 
point from a lattice plane increases. 

Let us consider two lattice planes of a 
crystal as shoAvn in Figure 1. Suppose an 
electron to be at A in the upper plane and a 
second electron to be at B in the lower plane, 
and suppose that the crystal is set at a graz- 
ing angle 6 AA^hich satisfies the Bragg equa- 
tion 

n?^ = 2d sin 6 ( 1 ) 

AA^here X is the wave length of the X-rays, 
n the order of reflection, and d the grating 
space, which in Figure 1 is equal to AB. In 
this position the path difference betAveen the 
rays diffracted by A and B, respectively, is 
CB -f- BD and this must equal nX. Suppose, 
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however, that the electron associated with 
the lower plane is at E, instead of at B, then 
the path difference between the ra)'s dif- 
fracted by A and E, respectively, is 
FE -f- EG, which is less than nX by a length 



bined waves diffracted by these two elec- 
trons will be represented by 2 OD and this 
has a phase angle of zero. The amplitude 
of the combined waves then equals 2a cos 
(4~z sin 6A) where a is the amplitude OA. 
Hence on the average the amplitude per 
electron is half this amount, or a cos 
(4"zsin0A). The effect of an electron at 
a distance z from a lattice plane is therefore 
the same as a fraction cos (4"z sin 0A) of 
an electron in a lattice plane. This fraction 
is called the amplitude factor for an elec- 
tron. If, now, we add the amplitude factors 
for each of the electrons associated with a 
plane and divide this sum by the number of 
atoms associated with that plane, we obtain 
what is known as the atomic structure fac- 
tor. 

If the probability that an electron associ- 
ated with a lattice plane is at a distance be- 
tween z and z -f- dz from that plane is 
p(z)dz, then the average amplitude factor A 
for this electron is given by 

A = / p(z) cos (4~zsin 9A)dz (2) 

/ P(z)dz 


HB 4- BJ. Let BE = z, then HB + BJ = 
2z sin G, so that FE -f- EG = nX — 2z sin G. 
TTie diffracted ray from E Avill therefore 
be out of phase with the diffracted ray from 
A by an angle 4~z sin GA. For each elec- 
tron associated with the lower plane, as in 
Figure 1, but which is above the plane by a 
distance z, there will be on the average an 
electron similarly placed below the plane. 
Let us represent the amplitude of a wave 
diffracted by an electron exactly in the lower 
plane by a horizontal line OA in Figure 2, 
then the amplitude of the wave diffracted by 
an electron at E in Figure 1 will be repre- 
sented by OB where the angle AOB is the 
phas.e angle 4-z sin 0/% and the amplitude 
of the wave diffracted by an electron at a 
distance z below tire plane will be repre- 
sented by OC where the angle AOC equals 
the angle .A.OB. The amplitude of the com- 


where limits of the integrals are chosen so 
as to make the integral in the denominator 
equal to unity. We shall now consider two 
cases in which the amplitude factor ma)'- be 
easily calculated for the atom. 

Electron on a Spherical Shell. A. H. 
Compton (1) has shown that if the electron 
is equally likely to be at any point on a 
spherical shell of radius b and if the center 
of tlie shell is in a lattice plane, then 
p(z) =l/2b for the range — b<z<b, but 
p(z) =0 for values of z outside this range. 
The average amplitude factor for the elec- 
tron now becomes 


A= 



-f-b 

cos (4r7. sin 6/},) dz 
— b 


sin (4jrb sin Q A) 
47rb sin 0/X 


(3) 


This would be the value of the amplitude 
factor for an electron moving in a Bohr cir- 
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cular orbit \Yhose ])lanc is equally likely to be 
oriented in any direction. If there are elec- 
trons of diflercnt kinds, such as K, L, A'l, in 
an atom, the sum of the amplitude factors 
for each electron in the atom is called the 
true atomic structure factor f, and hence in 
tlie case of the electrons being on shells we 
have 

f = ^ n,sm (47rl),. sin 0/X) /A'j 

^ 47rbr sin (j/'K 

where hr is the radius of the r‘'' shell and 
nr is the number of electrons in the r‘'' 
shell. The right side of Eq. (4) may have 
a negative value and it is difficult to obtain 
a negative value for f experimentally, as 
will he seen later. In recent years, how- 
ever, physicists have abandoned the Bohr 
model and have tended to adopt the wave- 
mechanical model of Schrodinger (2), 
which we shall now consider. 

Schrodinger’ s Model of the Hydrogen 
Atom. In this model the electron is neither 
at a fixed distance from the nucleus nor 
does it revolve about the nucleus in any 
particular orbit. Schrodinger’s first pic- 
ture was that the electron was replaced by a 
continuous distribution of electricity whose 
density varied with the distance from the 
nucleus. In the case of the normal hydro- 
gen atom the charge density, p, was given by 

p = (eAao^) exp( — 2r/ao) (5) 

where r is the distance from the nucleus and 
ao = 0.53 Angstrom is the radius of the 
first orbit in the Bohr model. According to 
more recent ideas p in Eq. (5) is not the 
charge density but a probability -function, 
such that the chance of an electron being in 
a small volume dV at a distance r from the 
nucleus is (p/e)dV where p is given by Eq. 
(5). Using this interpretation of p, the 
probability that an electron is between two 
parallel planes at distances z and z dz 
from the nucleus, respectively, works out 
to be 

p(z)dz = (l/2ao) exp( — 2z/ao)dz (6) 


for positive values of z. In Eq. (6), ao is 
to be considered as a parameter distinguish- 
ing the various electrons in the atom of a 
crystal. There is a similar expression with 
the sign of z changed for negative values 
of z. Substituting this in Eq. (2) and mak- 
ing the limits of the integrals d= co we 
obtain 

A == l/( l-k 4-W sin^GA^-) (7) 

Comparing Eq. (3) with Eq. (7), we notice 
that whereas A may assume negative values 
in the former case, it never does so in the 
latter case. 

Effect of Temperature. So far we have 
considered the simple case where the cen- 
ters of the atoms are on lattice planes. 
However, each atom as a whole is subject 
to thermal agitation and this agitation in- 
creases with the temperature of the crystal. 
The centers of the atoms therefore tend to 
depart more and more from the lattice 
planes. Let us consider the simple case 
where, except for the thermal agitation, the 
electrons lie in lattice planes. Suppose the 
electrons to be held in place by elastic forces 
so that, if an electron is displaced a distance 
z from a lattice plane, the force of restitu- 
tion is yz where y is a constant. If a is the 
component of the amplitude of thermal vi- 
bration of the electron perpendicular to a 
lattice plane, then ya"/2 is the energy of a4- 
bration associated Avith this direction. Ac- 
cording to Boltzman’s principle the prob- 
ability of an electron having an energy be- 
tween Av and w +dw is proportional to 
exp( — ^w/kT)dw. Hence the probability of 
an electron having a component amplitude 
of thermal vibration betAveen a and a -f- da 
is proportional to a exp( — yaV2kT) da. 
The probability that an electron Avhose am- 
plitude of vibration is a is between distances 
z and z + dz from a lattice plane is 
dz/ — z^) for z<a and zero for z >a. 
The probability that an electron Avhose am- 
plitude of vibration has an)’^ A^alue greater 



214 


RADIOLOGY 


than z is between distances z and z -f- dz 
from a lattice plane is p(z)dz where 


CO 

p(z) = constj 


a expC — yaVZkT) 
TT V a2 — 


da 


z 


or 

p(z) = VT/2“kt exp( — YzV2kT) (8) 
Finall)'- the average amplitude factor for 
the electron is 


A= (Y/2r:kT) f exp ( — YzV2kT) cos 
— 00 

(4~z sin 6/k) dz = exp ( — B sin’9 A® ) (9) 


where B = 8~"kT/Y. This is the form as 
obtained by Debye (3). It is seen that A 
depends upon the absolute temperature and 
upon the elastic constants of the bod}^ 
through Y- 

We do not usually think of the thermal 
vibrations of the electrons which constitute 
an atom but rather of the vibrations of the 
atom as a whole. It can be shown that 
when an atom whose electrons are arranged 
on a sphere of radius b vibrates thermally, 
carrying its electrons with it, the average 
amplitude factor for each electron is 
. sin(45rb sin 0/^) -n 

In general, the atomic structure factor F 
consists of two factors — the true atomic 
structure factor, which is usually represent- 
ed by f, and the temperature factor, so that 
F=f exp(— BsimOA-) (11) 


3. EXPERIIIEXTAL METHODS 

W. L. Bragg (4) and his pupils have de- 
veloped a technic for obtaining what is 
known as the integrated reflection. A ciy'S- 
tal is rotated past the reflection angle 0 with 
an angular speed ». If the ionization pro- 
duced in a chamber by the reflected X-rays 
during the time of turning from one posi- 
tion of no reflection, through the position 
of reflection to a second position of no re- 
flection, is represented by E and the ioniza- 
tion produced by the primary X-rays in unit 


time is represented by I, then the integrated 
reflection at this order of reflection is given 
b)'- E«/I. 

According to C. G. Darwin (5), the in- 
tegrated intensity is given by 

Eu, N2C^F2\2 (14-COS226) 

I 2m2c4sin20 ‘ fi 

where N is the number of molecules per cu- 
bic centimeter of the crystal, 6 is the Bragg 
angle of reflection, X is the wave length of 
the X-rays used, e and m are the charge and 
mass of the electron, respectively, c the ve- 
locity of light (inserted because e is in 
electrostatic units), [a the linear absorption 
coefficient of the X-ra)'^s in the crystal and 
F is a measure of the diffracting power of 
the atom. F is also known as the atomic 
structure factor. All the quantities in Eq. 
(12) can be measured or are knoAvn ex- 
cept F, so that Eq. (12) can be used to de- 
termine F. It should, however, be noted 
that n is not the ordinary linear coefficient 
of absorption, because W. H. Bragg (6) 
has shown that when a crystal is in a posi- 
tion to reflect X-rays its absorption coeffi- 
cient is abnormally high. The increase in 
the ordinary absorption coefficient is termed 
the extinction coefficient by W. L. Bragg 
(4). Methods for the determination of the 
extinction coefficient are described in the pa- 
pers of W. L. Bragg and also in Chapter V 
of A. H. Compton's “X-rays and Elec- 
trons,” and will not be further discussed 
here. 

When the experimental values of F as ob- 
tained from Eq. (12) are plotted again 
sinO, it is found in the case of rocksalt tliat 
the points representing the F values, as they 
are called in the literature, fall upon two 
curves, I and II, as shown in Figure 3. The 
points which fall upon the upper cur\^e are 
obtained from the integrated reflections of 
all orders from the even planes and of even 
orders from odd planes, while the points 
which fall upon the lower curve are obtained 
from the integrated reflections of odd or- 
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dcrs from the odd planes. In rocksalt, an 
even plane consists of both sodium and 
chlorine atoms, while an odd plane consists 
either of sodium atoms alone or of chlo- 
rine atoms alone. In renections of odd or- 



der from odd planes, the rays diffracted by 
the sodium planes are in opposite phase to 
the rays diffracted by the intermediate chlo- 
rine planes and Curve II of Figure 3 is, 
therefore, called the (Cl — Na) curve. Be- 
cause the sodium and chlorine atoms co- 
operate in the even order reflections, Curve I 
is called the (Cl-f-Na) curve. Obviously, 
if we have the F values for (Cl Na) and 
for (Cl — Na), we can obtain the cim^es 
for the F values of Cl and Na alone by tak- 
ing respectively half the sum and half the 
difference of the ordinates of the (C1 + 
Na) and (Cl — Na) curves. The F curves 
for Cl and Na alone are shown as Curves 
III and IV, respectively, in Figure 3. The 
full portions of the curves in Figure 3 are 
obtained from experimental values of the in- 
tegrated intensity, while the broken portions 
are extrapolations. 

Havighurst (7) and Bearden (8) have 


obtained F values from the intensities of 
X-rays reflected in different orders and from 
different planes of powdered crystals. The 
powdered crystal method has the advantage 
over Bragg's single crystal method in that 
when tlie particles of the powdered crystal 
are small enough no correction for the ex- 
tinction coefficient is necessary. 

4, INTERPRETATION OF THE EXPERIMENTAL 
F VALUES 

Having obtained the experimental F val- 
ues for the atoms of a crystal, it is possible 
to calculate the arrangement of electrons in 
an atom of the crystal. Two methods are 
available to us. In the first method, a model 
of the atom is assumed in which there are 
certain disposable parameters, such as the 
radii of Bohr orbits. The f value of the 
model is determined and then multiplied by 
the Debye temperature factor. If the values 
of the parameters can be chosen so that the 
curve for theoretical F values for different 
values agrees with the experimental F 
curve, the problem is solved. If the theo- 
retical and experimental F curves do not 
agree, then another trial must be made. 
This method is thus indirect and unsatisfac- 
tory. W. Duane (9) and, later, A. H. 
Compton (10) have developed a second 
method of unravelling the structure of the 
atom. This method is analytical and direct. 
It is known as the Fourier analysis method 
because it makes use of the same mathemat- 
ical principle as used in analyzing a periodic 
motion into its constituent simple harmonic 
motions. Two formulas are used in this 
method. The first formula enables us to 
calculate the number of electrons between 
planes at distances z and z -f- dz from a lat- 
tice plane in terms of the F values. This 
number is P(z) dz where 

P (z) = Z/D 4- (2/D) g F„cos (2,rnz/D) (13) 

where Z is the number of electrons in the 
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atom, D is the grating space, and Fn is the 
atomic structure factor calculated for the 
n* order reflection from the set of planes 
whose grating space is D. The disadvantage 
of Eq. (13) is that the value of Z cannot 
be obtained from the X-ray analysis. The 
second formula enables us to calculate the 
number of electrons between spheres of ra- 
dii r and r -j- dr from a lattice point. This 
number is U(r) dr where 

U(r) = (87rr/DD ^ nF„sin (27rnr/D) (14) 

A set of F values is shown in Table I. 

TABLE 1 


1' VALUES FOR THE ATOMS OF ROCKS.\LT 

D = 3.25 Angstroms 
sin0 for first order = 0.109 


n 

_ Fn 

n 

F 

n 

Cl 

Na 


a 

Na 

1 

13.60 

8.80 

5 

2.10 

0.10 

2 

7.84 

5.46 

6 

1.15 

0.00 

3 

5.15 

3.05 

7 

0.31 


4 

3.40 

0.72 





From the F values, shown in Table I, the 
radial distributions, U(r), of the electrons 
can be found for the chlorine and sodium 
atoms in rocksalt. These are shoAvn in 
Figure 4. The position of the maximum of 
each of the humps gives the distance of each 
different group of electrons from the cen- 
ter of the atom, while the area under each 
of the humps gives the numbers of the elec- 
trons in tlie respective groups. Thus in the 
sodium atom there are 8 (K L) electrons 
at 0.35 Angstrom and 2L electrons at 0.85 
Angstrom from the average center of the 
atom. The term “average center” is used be- 
cause the atom is subject to thermal vibra- 
tions. The K and some of the L electrons 
are merged together because of the thermal 
vibrations. If the constant B in the Debye 
temperature factor, exp( — BsiirO//.= ), can 
be determined, the true atomic structure fac- 


tor f can be obtained by dividing F by the 
Debye factor. Substituting these f values 
in Eq. (13) in place of the F values, a ra- 
dial distribution or U curve can be obtained 
for an atom which is not subject to thermal 



vibrations. Such a procedure is usually not 
followed because of the uncertainty of the 
exact value of B in the temperature factor. 
In Section 2 of this article we obtained B in 
terms of y for a simple case. Debye (3) 
and A^aller (11) have considered the tem- 
perature factor and have obtained B in 
terms of the “characteristic temperature” of 
the cr)"Stal. However, Waller’s formula for 
B gives B twice the value which is obtained 
from Debye’s formula. Hence, experiments 
on the temperature factor are necessary and 
we now proceed to consider these. 

5. EXPERIMENTS ON THE TEMPERATURE 
EFFECT 

As early as 1914 W. H. and W. L. Bragg 
(12) found that the intensity of X-rays re- 
flected by rocksalt decreased with rise of 
temperature in a way which agreed quali- 
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tativcly with Debye’s fonmtla. Later, in 
1922, BackhursL (13) attaclccd the problem 
again, using temperatures ranging from 
15° C. to 950° C. In Backhurst’s experi- 
ments the crystal was placed inside an elec- 
tric heater, furnished with mica windows 
suitably placed to allow of the ingress and 
egress of the X-rays. The space inside the 
heater and surrounding the crystal was 
filled with a nitrogen atmosphere and the 
temperature was measured by a thermocou- 
ple. Backhurst used crystals of aluminum, 
carborundum, graphite, diamond, and ruby. 
For the first three a decrease in intensity 
with increase of temperature was observed 
in qualitative agreement with Debye’s form- 
ula. No decrease in intensity was found for 
diamond, but diamond has a high character- 
istic temperature and Debye’s formula gives 
a very small change in this case for the tem- 
peratures used. Ruby was somewhat anom- 
alous but again the effect was qualitatively 
in agreement with the formula. In 1924, 
Collins (14) applied the powdered crystal 
method- to aluminum foil, the wave length 
of the X-rays being 0.71 Angstrom. The 
intensity of tlie raj"s reflected from the 
(100), (110), (111), and (311) planes was 
measured for temperatures of 80°, 310°, 
and 600° C. As the temperature increased 
the reflection maxima appeared at smaller 
angles due to expansion of the crystal. This 
effect was also found by the previous experi- 
menters. Collins found a decrease in inten- 
sity with rise of temperature. The decrease 
was found to be greater than that given by 
Debye’s formula. The effect of tempera- 
ture as we have seen in Section 2 of this pa- 
per is to cause the crystal planes to become 
more diffuse and less distinct. Collins’ re- 
sults therefore show that the planes lose 
their distinctness more rapidly with rise of 
temperature than according to Debye’s the- 
ory. However, the decrease will be more 
rapid according to Waller’s formula and so 


Collins’ results are more in accord with this 
later formula. 

In 1925, James (15) found that the de- 
crease in intensity for rocksalt in the tem- 
perature range 17° C. to 627° C. was much 
greater than Debye’s formula predicted but 
was in accord with Waller’s formula. In 
1926, James (16) extended the investiga- 
tion to temperatures below room tempera- 
ture and down to approximately liquid air 
temperatures. In these experiments the 
crystal was held in a stout brass holder, sus- 
pended b}*- means of a hard rubber rod just 
above the liquid air surface in a Dewar 
flask. The Dewar flask was made of boro- 
silicate glass which was so thin as to trans- 
mit 70 per cent of the radiation. By de- 
creasing the temperature the intensity of the 
higher orders of reflection increases consid- 
erably. For example, the fifth order spec- 
trum was nearly 3.4 times as intense at 
— 185° C. as at room temperature. The re- 
sults again agree more closely with Waller’s 
formula than with Debye’s. For high tem- 
peratures the curve falls off too rapidly for 
either theory, and in all probability this de- 
notes that the elastic properties of the crys- 
tal are here changing as the melting point 
is approached. For low temperatures the 
intensities are somewhat lower than Wal- 
ler’s theory requires. 

In 1927, James and Firth (17) conceived 
the idea of testing the reflections from both 
the odd and even planes and of obtaining 
F curves for different temperatures. They 
found that there was a different tempera- 
ture factor for the (Cl-f-Na) and (Cl — 
Na) curves. They were then led to postu- 
late different temperature factors for the 
chlorine and sodium atoms. Instead of the 
atomic structure factor being given by Eq. 
(11 ), it is given by 

F = f.exp (— B,sin9VX=) ± fjcxp (— Bjsin’0A’) ( 1 5 ) 

where fi and relate to chlorine and U and 
Ba to sodium. The plus sign is used for the 
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(Cl + Na) curve and the minus sign for the 
(Cl — Na) curve. 

James and Firth use Eq. (13) and arrive 
at the distribution of electrons between 
planes. These distribution curves are ob- 
tained for various temperatures and an ex- 
trapolation is made to absolute zero. From 
the way the distribution curve varies with 
temperature James and Firth find the aver- 
age amplitude of the thermal vibrations to 
be 0.20 and 0.23 Angstrom for the chlorine 
and sodium atoms, respectively, when the 
temperature of the rocksalt is 17° C. The 
average amplitude of the thermal vibrations 
of both kinds of atoms at 627° C. is 0.58 
Angstrom. Thus by means of X-ray analy- 
sis we can, as it were, watch the increase of 
the amplitude of thermal vibration of the 
atoms as the temperature increases. 

A complementary problem to that of the 
intensity of X-rays regularly reflected from 
crystals is that of the intensity of diffusely 
scattered X-rays. In addition to the re- 
flected X-rays which are given by Bragg’s 
law, there is diffuse scattering in all direc- 
tions from a crystal. According to Debye’s 
theory (3) the intensity of the diffuse scat- 
tering from a crystal increases with the tem- 
perature at the same time as the intensity of 
regular reflection decreases. Debye’s theory 
requires that the intensity of the diffuse 
scattering shall be proportional to 
[1 — exp ( — B sin'OA^)] where 0 is now 
one-half the angle of scattering. In 1922, 
Jauncey (18) made experiments on the dif- 
fuse scattering from rocksalt and calcite at 
temperatures of 17° C. and 295° C. Jaun- 
cey found no increase in the intensity of the 
X-rays diffusely scattered by calcite, and 
only a small, and possibly no, increase in the 
case of rocksalt. These results are definite- 
ly not in accord with the Deljye theory. In 
Debye’s theory, the effect of an increase in 
temperature is to produce a more random 
distribution of the electrons. The Thomson 
(19) theory of the diffuse scattering of X- 


rays assumes a random distribution of elec- 
trons in the scattering substance. This the- 
ory gives a formula which is in fairly good 
agreement with the observed intensity of 
scattered X-rays from amorphous sub- 
stances as shown by Barkla (20) and others. 
It therefore seems reasonable to suppose 
that as a crystal approaches an amorphous 
body, at least as far as its electron distribu- 
tion is concerned, the crystal would scatter 
more like an amorphous substance, where- 
as the fact is that the temperature factor for 
diffuse scattering is either zero or very much 
smaller than the factor as derived by De- 
bye. However, the diffusely scattered X- 
rays from crystals exhibit the Compton ef- 
fect, that is, a change of wave length on 
scattering. The Compton effect is not taken 
into account in the Debye theory and this is 
one reason for the lack of agreement be- 
tween theory and experiment. 

It should be noted that Debye obtains 
two formulas for B in Eq. (11). The one 
formula is for the case where zero point 
energy is assumed and the other formula for 
the case of no zero point energ)'. Planck 
introduced the idea of zero point energy in 
his quantum theory of radiation. Zero point 
energy is the energy still existing in an oscil- 
lator at absolute zero. Its value is half a 
quantum of energy per degree of freedom. 
Neither of Debye’s formulas agree with ex- 
perimental results for diffuse scattering al- 
though they agree qualitatively with the re- 
sults for regular reflection. 

6. THE STRUCTURE OF THE ATOM 

In 1928, James, Waller, and Hartree 
(21) attacked the problem of the interpre- 
tation of the experimental F curves from 
the point of view of Schrodinger’s theory of 
the distribution of electrons in the atom. 
Their method was to devise a Schrbdinger 
model similar to that described for hydro- 
gen in Section 2 of this paper, although the 
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inoclcl for an atom like chlorine or sodium 
is much more complicated tlum the model 
for hydrogen. They were able to devise ap- 
proximate methods for constructing the 
models and then to calculate the f curves for 
model atoms in a crystal. 'J'hese f curves 
are then multiplied by their rc.spective tem- 
perature factors as in F.q. (15), and theo- 
retical F values obtained. These theoretical 
F curves were found to agree with the ex- 
perimental F curves. They prefer this meth- 
od of attack to the Fourier analysis method 
because of the uncertainty of the F values 
for the higher orders of reflection. The U 
(f.c., radial distribution) curves for Na+ 
and Cl~ are given in their paper. The Na+ 
curve has humps at about 0.05 and 0.33 
Angstrom and the Cl— curve humps at 0.04, 
0,18, and 0.85 Angstrom from the center 
of the atom. These U curves arc for atoms 
which have no thermal vibrations. It is 
seen, therefore, that' although in recent 
physical theory the idea of the electrons of 
an atom being located on definite shells has 
been abandoned, yet the electrons do tend 
to congregate at certain distances from the 
center of the atom. 

James, Waller, and Hartree found it nec- 
essary to assume some heat motion at abso- 
lute zero, the amount of energj^ required be- 
ing that of Planck’s zero point energ)^ 
Combining this assumption with the as- 
sumption of Schrodinger distribution, they 
obtained better agreement with the experi- 
mental F values. Also they obtained better 
agreement when they assumed chlorine and 
sodium ions than when they assumed neu- 
tral atoms. It seems, therefore, that the 
structures of the atoms in rocksalt have been 
completely evaluated. 

In 1928 James and Brindley (22) ob- 
tained experimental F values for sylvine 
(KCI) and applied the method of James, 
Waller, and Hartree in order to obtain the 
electron distributions in potassium and 
chlorine. It was, as in the case of rocksalt, 


found necessary to assume zero point energy 
and also to assume that the potassium and 
chlorine exist as the ions K+ and Cl“. The 
radial electron distribution of K+ has humps 
at about 0.04, 0.15, and 0.62 Angstrom. 
The humps for CI~ occur at about 0,04, 
0.17, and 0.78 Angstrom. The ar^erage 
amplitudes of the thermal vibrations of the 
potassium and chlorine atoms are equal at 
the same temperature and are 0.15 and 0.26 
Angstrom at — 187® C and 17® C, respec- 
tiveh'. In the case of rocksalt the ampli- 
tudes are different for the different atoms 
but in sylvine the masses of the potassium 
and chlorine atoms are so nearly equal that 
there is no difference between the ampli- 
tudes at the same temperature. 

In 1929 James, Brindley, and Wood (23) 
obtained experimental F values for X-rays 
of wave length 0.71 Angstrom reflected 
from aluminum crystals. The importance 
of this experiment is that, whereas rock- 
salt and sylvine both consist of two kinds 
of atoms, a crystal of aluminum consists of 
only one kind of atom. Both Debye’s theory 
and Waller’s modification (11) of Debye’s 
theory are applicable only to cubic crystals 
of one kind of atom. James, Brindley, and 
Wood conducted their experiments at 
— 187° C. and 17° C. The experimental 
temperature factor comes out to be that 
given by Waller’s formula for zero point 
energy. The average amplitude of thermal 
vibration is found to be 0.11 Angstrom at 
— 187° C. and 0.17 Angstrom at 17° C. 
Since aluminum is a conductor of electricity 
it is assumed that the crystal consists of 
free electrons and a lattice of ionized atoms. 
It was found unnecessary to take account of 
the free electrons in calculating the theo- 
retical F values based on the Schrodinger 
distribution of the electrons in the atom. 
However, the theoretical F values for the 
ions AH', AI+^, and AH^ were found 
to give curves which agreed within experi- 
mental error with the experimental F curve 
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and hence no determination of the state of 
ionization of the aluminum atoms was pos- 
sible. The U curve for Al+^ shows humps 
at about 0.05 and 0.25 Angstrom from the 
center of the atom. 

The Schrddinger models for Na+, K+, 
A1+®, and Cl~, which give F values agree- 
ing with the experimental F values, all 
contain 2 K electrons and 8 L electrons. 
K and L electrons on the Schrddinger 
theory are electrons which are most prob- 
ably at distances from the center of the atom 
respectively equal to the abscissae of the first 
and second humps of a U curve. 

The results reported in this section are 
collected in Table II. 


difference between corresponding F values 
was found for the rays reflected from iron. 
It should be mentioned that while both the 
Mo Ka and Cu Ka rays excite the K 
spectrum of iron, it is only the Mo Ka 
rays which excite the K spectrum of copper. 
It seems then that F is a function of 
sinOA alone only so long as the X-rays used 
are not near a critical absorption wave 
length of the crystal. 

Miss Armstrong (25), using the pow- 
dered crystal method, subjected diamond 
to X-ray analysis. She found a (222) re- 
flection (this notation means a second order 
reflection from the (HI) planes) from 
diamond. This reflection should not appear 


TABLE II 


Most probable distances 

Average amplitude of of electrons from 

thermal vibrations center of atom 


Crystal 

Atom 


(Angstroms) 



(Angstroms) 




—187° C. 

17”C. 

627“ C. 

K 

L 

M 

Rocksalt 

Na+ 


0.23 

0.58 

0.05 

0.33 



Cl- 


0.20 

0.58 

0.04 

0.18 

0.85 

Sylvine 

K+ 

0.15 

0.26 


0.04 

0.15 

0.62 

a- 

0,15 

0.26 


0.04 

0.17 

0.78 

Aluminum 

Al+2 

0.11 

0.17 


0.05 

0.25 



From Eqs. (2), (7), and (11), it is seen 
that the atomic structure factor is a func- 
tion of sinOA. Since nX = 2dsinO we see 
that the F A^alues for a given crj'stal are a 
function of the order of reflection alone and 
are not a function of the wave length. 
Hence all F curves plotted against sinOA 
for rocksalt should be the same for different 
wave lengths reflected from the crystal. So 
far as rocksalt is concerned, W. L. Bragg, 
James and others have used both Rh Ka 
and Mo Ka X-rays and no difference in 
the F curves as plotted against sinOA has 
appeared. Flowei-er, Miss Armstrong (24) 
reflected Mo Ka and Cu Ka rays from 
copper and iron powders. The F values 
for the Cu Ka rays reflected in a given 
order from copper were less than the F 
values for Mo Ka rays reflected in the 
same order. A similar result but with less 


if diamond has exactly the structure usually 
assigned to it and consists of carbon atoms 
which are all alike. According to Miss 
Armstrong, this reflection might occur if 
the carbon atoms are of two kinds with 
different F values, or if adjacent carbon 
atoms shared electrons between them in 
such a way as to provide scattering centers 
on the line joining them. It seems, how- 
ever, that neither explanation is entirely 
compatible with the experimental results. 

It has long been felt that the F values 
for a crystal of a magnetic substance should 
change when the crystal is magnetized. 
Stearns (26), using a sensitive null method, 
in which two crystals and two ionization 
chambers were employed, was unable to de- 
tect any change in intensity when one 
crystal was magnetized, and hence found no 
change in the F values. The lack of change 
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in the F values means that the electron 
structure of an atom of a magnetic crystal 
is unchanged when the crystal is magnetized. 
It appears from this experiment that the 
ultimate magnet must he the spinning elec- 
tron. 

Wyckoff (27). in discussing Miss Arm- 
strong’s finding (24) that! F is not a function 
of sinO/). alone for a given crystal, points out 
that her conclusions arc dependent upon the 
correctness of the measured absorption 
coefficients, since, as in Eq. (12). the cal- 
culation of the F values from the experi- 
mental intensities involves a knowledge of 
the absorption coefficient of the X-rays in 
the crystal. Accordingly Wyckoff used a 
crystal of NiO so as to avoid such an un- 
certainty. since the F values of two kinds 
of atoms in the same crA'Stal can be obtained. 
The F curves for the oxygen atoms in the 
crystal when plotted against sinO/O. were 
found to be very nearly identical for the 
tliree wave lengths of Mo, Cu, and Ni Ka 
X-rays. On the other hand, relatively large 
differences were found to exist in the F 
curves, for the nickel atoms. The variation 
in the F curves is thus a real effect and is 
not due to the use of an incorrect value of 
the absorption coefficient. 

7. COXCLUDING REMARKS 

Before bringing this paper to a close, it 
should be mentioned that a few years ago, 
before Schrddinger’s wave mechanics had 
been applied to the problem of the reflection 
of X-rays from crystals, it seemed that some 
account should be taken of the Compton ef- 
fect. Up till that time it had been impos- 
sible to construct Bohr models of the sodium 
or chlorine atoms which would give F values 
in agreement with the experimental F values 
for rocksalt. Williams (28) and Jauncey 
(29) used Bohr models for the atoms of 
the crystal and by modifying the theory so 
as to take account of the Compton effect 


were able to arrive at theoretical F values 
which agreed better with the experimental 
I" values than had the previous theoretical 
F values. In the Compton effect, when 
X-rays of a given wave length are scattered, 
two lines appear in the spectrum of the scat- 
tered rays — one line, called the unmodified 
line, having the same wave length as that 
of the primary rays, and the second line, 
called the modified line, having a longer 
wave length than the primary rays. The 
X-r.ays which constitute the modified rays 
arc not coherent with the primary rays and 
hence cannot take part in interference 
phenomena, of which reflection of X-rays 
from cry.stals is an example. However, 
Waller (30), Wentzel (31), and Waller 
and Hartree (32) have shown on the basis 
of wave mechanics that the coherent scat- 
tering by an atom may be calculated from 
its Schrodinger electron distribution by 
supposing the electron in this distribution to 
scatter according to the classical theory and 
then taking into account the interference be- 
tween X-rays scattered from different parts 
of the atom. Since James, Waller, and 
Hartree have been able to devise Schrodin- 
ger atoms which give F values in agreement 
with the experimental values, it seems that 
the Compton effect does not need to be taken 
into account when such models of the atoms 
of a crystal are used. 

In closing, it may be stated that the evi- 
dence obtained from experiments on the in- 
tensity of reflected X-rays from crystals 
strongly supports the Schrodinger theory of 
the electron distribution in the atoms of 
crystals. 
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WHEN HAS VISCEROPTOSIS CLINICAL SIGNIFICANCE ?» 

By D. S. BEILTN, M.D., Roentgenologist, Angiistana Hospital, Chicago, Ilunois 


T his paper is based on a study of hos- 
pital- and out-patients sent to the De- 
partment of Roentgenology for a 
diagnosis of gastro-intestinal pathology. 
Twenty per cent of the patients examined 
have clinical visceroptosis. The responsibil- 
ity for the diagnosis rests upon the roent- 
genologist. 

Visceroptosis has undoubtedly occurred 
since man assumed the upright position. In 
1833 Glenard published his the.sis on this 
subject, since which time visceroptosis has 
been called “Glenard's disease.” It has been 
defined as a prolapse or falling or dropping 
of the viscera. When it involves the stom- 
ach it is termed “gastroptosis” ; the intes- 
tines, “enteroptosis” : the colon, “coiopto- 
sis" ; the liver, “hepatoptosis,” and the kid- 
neys, “nephroptosis.” 

The subject of visceroptosis has been 
studied for many years, Intt it is only since 
the discovery of the X-ray and the use of 
the opaque meal that exact observations 
have been made. At the present time there 
IS much difference of opinion as to tlie de- 
gree of prolapse which is to be regarded as 
pathologic. Only the two most common 
manifestations of visceroptosis, namely, 
gastroptosis and coloptosis, will be consid- 
ered in this paper. 

It should be emphasized that there is a 
marked difference between anatomic and 
clinical visceroptosis. In the former, the 
low position of the stomach or colon does 
uot interfere with physiologic function ; 
whereas, in the latter the dropped or pro- 
lapsed position of the organ results in a per- 
version of physiologic function which gives 
rise to symptoms. Therefore, visceroptosis 
should not be viewed from the anatomic 
viewpoint. When clinical symptoms arise 

_ IRead before the Radiolorfca] Society of North America 
at the Fifteenth Annual Meetms, at Toronto, Dec. 2-6, 1929. 


as a result of physiologic malfunction in a 
visccroptotic individual in whom organic 
disease has been excluded, then, and then 
only, has visceroptosis clinical significance. 

Gastroptosis, often called falling or drop- 
ping of the stomach, results from a relaxa- 
tion or a stretching of the mesenteric or 
peritoneal attachments. Clinical gastropto- 
sis often follows where there has been ema- 
ciation and relaxation of the abdominal 
muscles, as well as absorption of fat from 
the lesser omentum and the gastrohepatic 
and gastrocolic ligaments. Gastroptosis is 
almost always acquired; some individuals 
inherit a constitutional predisposition to- 
ward it. The condition is more prevalent in 
the female, the ratio in our series being 4 
to 1. The condition occurs in individuals 
from 20 to 70 years of age; 80 per cent of 
cases occur in the age period from 20 to 50. 

In clinical gastroptosis the stomach is 
usually elongated, the greater curvature be- 
ing considerably below the inter-iliac line, 
often resting on the pelvic floor. There is 
often an associated atony. The cardiac por- 
tion of the stomach is never displaced down- 
ward, whereas the pyloric portion often oc- 
cupies a level below the normal. The most 
common position of the lowest part of the 
greater curvature in normal individuals, ex- 
amined in the erect posture, was in the zone 
from 2 to 7 centimeters below the inter- 
iliac line. The average position of the low- 
est part of the lesser curvature was between 
the inter-iliac line and a point 5 centimeters 
above it, the pylorus being between 2.5 and 
5 centimeters above the line. In individuals 
with the clinical type of gastroptosis, the 
average distance of the greater curvature 
below the inter-iliac line was 9 centimeters, 
whereas the average distance of the pylorus 
above the line was 2.9 centimeters. It is ob- 
vious that, anatomically, the two types of 
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individuals show only slight variation. It is 
important to emphasize that the presence 
and the severity of the symptoms depend on 
the perversion of function of the organ or 
organs involved and not upon their position. 

Coloptosis, or so-called dropping or pro- 
lapse of the colon, is likewise a result of re- 
laxation of the ligaments which normalty 
hold the colon in place. There is often a 
failure or atony of the abdominal muscula- 
ture maintaining intra-abdominal tension. 
Coloptosis is usually right-sided. The re- 
gion of the hepatic flexure, as well as the 
transverse portion, usually reveals sagging. 
Very often there is a dropping of the cen- 
tral portion of the transverse colon as far 
as the pelvic floor. 

In the writer’s series of 100 cases of clini- 
cal gastroptosis and coloptosis in which or- 
ganic disease was excluded, the following 
conditions in respect to frequency were the 
predisposing causes; pregnancy, influenza, 
tuberculosis, colitis, pneumonia, pyelitis, 
thyrotoxicosis, and syphilis. As a result of 
the above conditions there was a loss of fat, 
relaxation of the ligaments as well as faulty 
tone of the abdominal muscles, associated 
^ with decreased intra-abdominal pressure. 

The cardinal symptoms of clinical gas- 
troptosis are pain or distress or a drag in 
the epigastrium, which occurs usually im- 
mediately after eating, when the patient is 
in the upright position. This was present in 
95 per cent of the cases, nausea in 43 per 
cent, vomiting in 42 per cent, loss of weight 
in 39 per cent, and gas in 33 per cent. There 
was relief of symptoms in all cases when 
the patient was kept in the Trendelenburg 
position. The cardinal symptoms of colop- 
tosis are distress or drag or a pain, more 
particularly at the sites of the splenic and 
hepatic flexures; verj- often soreness or 
pain at the region of the cecum. These 
symptoms are usually manifest when the 
patient is in the upright position, with re- 


lief of symptoms when the patient is in the 
T rendelenburg position. 

Symptoms of lesser frequency in gastrop- 
tosis and coloptosis are migraine, vertigo, 
backache, fever, exhaustion, dyspnea, and 
particularly neurasthenia. The symptoms 
are due to a drag on the mesentery, with its 
resultant irritation to the sympathetics and 
Amgus, and to duodenal stasis causing toxic 
absorption. 

The responsibility for the diagnosis of 
clinical gastroptosis and coloptosis is almost 
entirely dependent upon the roentgenologist, 
as a careful objective exclusion diagnosis of 
organic disease of tbe gastro-intestinal tract 
must be made. The diagnosis of this con- 
dition is purely a fluoroscopic procedure. 
With the patient in the upright position be- 
hind the fluoroscopic screen, the stomach 
filled with the barium meal, he manifests the 
symptoms of which complaint is usually 
made. The cardinal diagnostic sign is that 
the symptoms are usually relieved when the 
stomach is elevated manually, and almost im- 
mediately entirely relieved when the patient 
is placed in the Trendelenburg position, us- 
ing a tilt table. The symptoms recur when 
the patient is placed in the upright position 
and again disappear when he is placed in the 
Trendelenburg position. 

Organic disease must be excluded. The 
heart and lungs are examined fluoroscop- 
icall)^ and radiographically ; the stomach, 
duodenum, jejunum, ileum, colon, pancreas 
and the appendix are excluded fluoroscopi- 
cally; the genito-urinary and biliary tracts 
are excluded radiographically, when in- 
dicated. 

It is important to bear in mind that or- 
ganic disease is occasionally associated with 
clinical visceroptosis, and, when present, it 
is essential that both conditions be properly 
evaluated in order to obtain the best clinical 
results. Fifty-one per cent of the patients 
studied have had previous abdominal op- 
erations, many with no relief of their symp- 
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toms because the visceroptosis was disre- 
garclod in (he therapy. 

cOiVCLusroxs 

1. When Kvwplowfi arise as a result of 
perverted function in a visceroptotic indi- 
vidual in wlioin org’anic disease has ))een ex- 
cluded, then, and then only, has visceropto- 
sis clinical significance. 

2. The cardinal diagnostic fluoroscopic 
sign of gastroptosis and coloptosis is that 
the symptoms are usually relieved when the 
stomach or colon is elevated manually, and 
almost immediately entirely relieved when 
the patient is placed in the Trendelenburg 
position, 

3. The anatomical position of the stom- 
ach and colon in the so-called normal indi- 
vidual is dependent upon the habitus as well 
as the inherited constitutional frame of the 
individual. Their low position is of no sig- 
nificance except when it interferes with 
physiological function. 

4. The responsibility for the diagnosis 
of clinical gastroptosis and coloptosis is al- 
most entirely dependent upon the clinical 
roentgenologist, as a careful objective exclu- 
sion diagnosis of organic disease of the 
gastro-intestinal tract must be made. 

DISCUSSION 

Dr. Robert Shoemaker (Philadel- 
phia) ; I have been very much impressed by 
Dr. Beilin’s paper, because it has been ray 
own experience that the clinical men and the 
surgeons have shown apath)'^ to visceropto- 
sis. I have gone over about 140 cases of 
this condition at the Lankenau Hospital in 
Philadelphia and have been much struck by 
the diversity of the patients’ complaints. 
This series represents cases in which defi- 
nite organic disease had been excluded so 
far as possible. A catalogue of the patients’ 
chief complaints looks like an exhaustive 


li.st of symptoms occurring in every type of 
visceral disease — peptic ulcer, cholecystitis, 
appendicitis, cystitis, renal calculus, and so 
on. The majority of these patients had con- 
sulted several physicians and had received a 
A'aricty of diagnoses. Obviously, they had 
not obtained relief. The X-ray findings 
were perfectly definite and the real problem 
consisted in demonstrating or excluding true 
organic disease. Our treatment was direct- 
ed primarily toward the correction of the 
ptosis, and for this an external mechanical 
support was found to be indispensable in the 
great majority of cases. Systematic check- 
ing-up of supports by fluoroscope revealed 
the fact that the ordinary corset-type or 
surgical belt was of no use whatever for pa- 
tients with a fiat or a scaphoid abdomen. 
The iliac crests received tlie pressure and 
the ptosed colon, for example, reposed on 
the bladder and uterus just as it did before. 
We were obliged to have recourse to a spe- 
cially constructed apparatus for this type of 
abdomen, and repeated fittings under fluoro- 
scopic control were often required before 
the ptosis could be overcome. The rest of 
the treatment comprised general hygiene, 
regulation of diet, the exhibition of a few 
well-chosen drugs, and, last, but not least, a 
systematic follow-up of patients. The results 
obtained were often spectacular and nearly 
always encouraging. A patient that has had 
a ptosis of long-standing, and has been ade- 
quately relieved, is one of the most grateful 
persons you can meet. 

Dr. Beilin (closing) : There are a few 
points I wish to emphasize. The important 
aspect of my paper is the fluoroscopic diag- 
nostic sign in this condition, which is over- 
looked to a tremendous extent. That is, 
these individuals manifest their symptoms 
on a full stomach when in the upright posi- 
tion. Their symptoms are immediately re- 
lieved when the abdominal wall is elevated 
manually and when the patient is placed in 
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the Trendelenburg position. The proof of 
the correctness of the diagnosis is based up- 
on the therapeutic test. Dr. Anders Frick, 


of Chicago, has made a study of these cases 
for twenty years, a large number of which 
have been permanently cured. 


The Radioscopical Diagnosis of Filariasis. 
J. B. Christopherson. Brit. Med. Jour., 
May 4, 1929, No. 3,565, p. 808. 

The X-ray offers a simple and reliable 
method of diagnosis of filariasis. Filariasis 
is due to the trematode worm. Filariasis ban- 
crofti, which in its adult and larval stages in- 
fests the human lymphatics, is a widespread 
infection in many tropical countries, and is 
transmitted by three genera of mosquitos — 
culex, aedes, and anopheles. The only pre- 
vious means of diagnosis before the onset of 
elephantiasis was by blood examination for 


eosinophilia and the presence of larvae. If, 
however, the blood examination is negative, 
as often happens in mild cases where the par- 
ent worms are dead, calcified, and encysted, 
the diagnosis, without the help of the X-ray, 
is a matter of opinion. 

The cyst may be present in any of the 
skeletal muscles, including the facial muscles. 
These cysts throw a shadow about half an 
inch long, thicker at one end, tapering to the 
other, and the broad end casting a less dense 
shadow than the tapered end. 

Wallace D. Mackenzie, M.D. 



Till-: CALIBRATION OF THE "FINGERHUT” IONIZATION 

CHAMBER* 

By LAURISTON S. TAYLOR, Associate Physicist, aiul G. SINGER, Junior Physicist, 
Bureau of Standards, Washington, D. C. 


A PROBLEiM of fitndanicnlal impor- 
tance ill the standardization of X-ray 
dosape is the comparison of the 
Roentgen units established independently in 
the several national and local laboratories. 
It is ordinarily not jjossiblc or, perhaps, de- 
sirable to have every standardization equip- 
ment identical, and conscqttenlly any medi- 
um for intercalibraling the standards must 
be capable of being standardized accurately 
and unambiguously against each standard. 
Up to the present" the only international 
comparison of X-ray standards has been 
through the use of the “Fingerhutkam- 
mer,”* when Behnken carried such a cali- 
brated chamber to several laboratories, 
measuring the Roentgen unit as determined 
by each. The discrepancies in the calibra- 
tions against the respective standards were 
then used as correction factors when nec- 
essary. 

The next problem of practical value is the 
calibration of tlie small portable ionization 
chamber or dosage meter. Since biologi- 
cal reactions are seldom reproducible to 
within a small percentage, an accuracy of 
about 4 per cent is usually sufficient for the 
calibration of a dosage meter which is to 
be used for medical purposes. If a similar 
instrument is to be used for comparing 
standards, the accuracy of calibration should 
then be 0.5 per cent or better. 

In some preliminary investigations it was 
found, however, that to attain an accuracy 
of 1.0 per cent in calibrating a small ioniza- 
tion chamber considerable care was neces- 
sary, and, moreover, that differences up to 

iThis is Research Paper No. 169. Reprinted by permission 
193^ XV '^”**^®** Sfandarcfj Jour7taI of Research, May, 

^Behnken, Hermann: Strahlentherapie, 1928, XXIX, 192, 
more common designation of the small chambers 
used in connection with dosage meters is the original Ger- 
jjan term, “Fingerhutkammer/’ In the future we shall use 
'he term “thimble chamber” for this device. 


several per cent might easily arise, due to 
differences in the technic used by different 
investigators. Consequently, a study was 
made of certain details in the methods for 
calibrating the thimble ionization chamber 
and of the probable sources of error in- 
volved. For most of the errors it is not 
deemed necessary to make corrections, inas- 
much as special technic permits them to be 
avoided. We will point out the sources and 
magnitude in the case of several of the 
errors, without attempting to provide cor- 
rections except in method. 

In two earlier papers^ ® several possible 
sources of error in the standard ionization 
chamber were indicated, and it was sug- 
gested that they were of such a nature as 
to admit of the possibility of counterbalanc- 
ing each other. The magnitude of some of 
them was determined and the experimental 
arrangements of several other observers 
were analyzed for the presence of such 
errors, which were, in general, found to be 
small. In the present work it has been 
found that the errors are not so likely to 
counterbalance each other, but tend rather 
in the same direction ; that is, they are such 
that the thimble chamber measures too little 
ionization. 

In this study the standard ionization 
chamber of the Bureau of Standards was 
used as a reference for all measurements. 

A number of different types of dosage meter 
were available,® of which two were chosen 
as being representative of all those employ- 
ing the more commonly used thimble cham- 


4Taylor, L. S.: Bureau of Standards Jour. Research (Re- 
search Paper No. 56), 1929, II, 771. 

sTaylor, L. S.: Bureau of Standards Jour. Research (Re- 
search Paper No. 119), 1929, III, 803. 

eOther dosage meters available were of the following 
types: Furstenau, Muller, Kustner “Eichstandgerat,” Solo- 
mon, and Wulf. Of these, the Furstenau and Kustner in- 
struments do not involve the use of a “Fingerhutkammer.** 
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ber. Consequently, our study was confined 
to the Friedrich and the Glasser chambers, 
each, however, being used in conjunction 
with the same string electrometer. 


an area necessary for the standard, it does 
not necessarily satisfy the requirements of 
the small chamber except at comparatively 
great distances from the tube. On the other 


M N 



Fig. 1. Arrangement of diaphragms and thimble chambers for calibration. 


II. ENERGY DISTRIBUTION ACROSS SECTIONS 
OF THE STANDARD X-RAY BEAM 


The most important requirement for the 
standard X-ray beam is that it be uniform 
over the entrant diaphragm of the standard 
ionization chamber.^ ® Beam uniformity 
over the area of the thimble chamber is like- 
wise the outstanding requirement in the com- 
parison against the standard. Below are 
given a number of curves showing the en- 
erg}" distribution over a section of the X-ray 
beam, illustrating correct and incorrect con- 
ditions. 

The presence of the limiting diaphragm 
near the tube complicates matters somewhat. 
It has been found, however, that for stand- 
ard ionization chamber measurements such 
a diaphragm near the tube has certain ad- 
vantages in avoiding the effect of off focus’^ 
and stem radiation, although its use neces- 
sarily makes the uniform area of the beam 
small. As a consequence, if we have a 
thimble chamber whose length is from 1.5 
to 4 cm., it is clearly possible that, while the 
X-ray beam may be sufficiently uniform over 


TT.iyIor, L. S.: See Footnote 5. 
sMayenord, W. V.; Brit. Jour. Radiol., 
oGIai'cr, Otto, and Portmann, U. V.; 
Cenol. and Kad. Tlicr., 1928, XIX, 47, 


I. 125. 

.\tn. Jour. Roent- 


loBehnkcn, Hcrni.ann: Strahlentherapic, 1927, XXVI, 79. 
iiOff.fpcus radiation is defined as that radiation from an 
X-ray tube which originates from points on the tarect face 
other than the sharply defined focus. 


hand, if the beam uniformity is made to 
satisfy the small chamber by, say, enlarging 
the limiting diaphragm next to the tube, then 
an error may be introduced in the standard 
determination due to off-focus radiation. It 
is evident then that the two measurements 
must be carefully made with proper regard 
to these conditions if an accurate calibration 
is to result. 

In calibrating a'small chamber the various 
methods used may be reduced to four, as in- 
dicated diagrammatically in Figure 1. The 
firsF^ (Position 1) places the thimble cham- 
ber between the X-ray tube and standard 
ionization chamber N, and sufficiently off the 
axis of the X-ray beam so that it does not 
intercept the part of the beam entering the 
standard chamber. The ionization currents 
are then measured simultaneously and the 
inverse square law applied to the two. This 
is the system used by Behnken and, as seen, 
assumes that the beam is uniform over a 
comparatively wide area. In the second 
method (Position 2) the thimble chamber 
is beyond the standard and on the same axis ; 
the readings are made simultaneously and 
the inverse square law applied. The third 
(Position 3) involves a substitution method, 
the thimble chamber being inserted between 
the tube and the standard on the axis of 


isBehnken, Hermann: See Footnote 10. 
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the beam which is utilized by the standard ; 
the rcadii\gs arc taken separately and the 
inverse scptare law applied. The fourth 
(Position 4) also involves a substitution 


since an extremely steady X-ray equipment, 
controlled b}' a specially constructed voltage 
stabilizer, is available. In this equipment 
the standard and small chambers are fixed 



method, tlie thimble chamber being in- 
serted in the position occupied by the front 
diaphragm of the standard and the use of 
the inverse square law thus avoided — a very 
desirable feature. The first two methods 
have the advantage of simultaneous meas- 
urement, thus minimizing the effects of an 
unsteady source of radiation. The choice of 
3uy of the methods will depend upon the 
beam uniformity, which in turn depends on 
the limiting diaphragm M and the appli- 
cability of the inverse square law. The last 
method is used by the Bureau of Standards, 

l3G!asser, Otto, and Portraann, U. V.: See Footnote 9. 


in position, -while the X-ray tube and beam 
are shifted laterally from one to the other, 
keeping the relative position of target to 
chamber tlie same for both. 

The uniform distribution of energy across 
the beam may be tested most easily by means 
of an ionization chamber. Photographic 
determinations are more accurate if careful- 
ly executed, inasmuch as there is no effective 
slit width for which allowance must be 
made. Figure 2 shows for several dia- 
phragm combinations and distances from 
the X-ray tube, the intensity of ionization 
measured by the standard chamber as the 
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Fig. 3. Intensity distribution across standard X-ray beam (measured with thimble chamber). 


beam is moved laterally across the entrant 
diaphragm iV. (The curves are plotted on 
, different scales so that the relative ordinates 
are without significance.) For all of this 
study the focal spot had a radius of about 
0.6 cm. and tlie diaphragm M likewise a 
radius of 0.6 cm. except where otherwise 
indicated. In Curr^es I and II the distance 
from tube to chamber was 90.5 cm., while 
the radii of the limiting diaphragm M were 
0.4 and 0.6 cm., respectively. In Cur\'^es II 
and III, both diaphragms had 0.6 cm. radii 
and the distances were 90.5 and 155.5 cm., 
respectively. It will be noticed that under 
the conditions of Cur\’e I the peak of the 
cun-e is relatively narrow; hence, proper 
alignment of the system is very necessary, 
so tliat, if possible, such conditions are 
avoided. By increasing the size of dia- 
phragm il/ to a radius of 0.6 cm. (Cuiw^e 
II) the peak is considerably broadened. 


though it is not of uniform intensity over its 
width. However, the increase in M may 
be undesirable in that it allows “off-focus” 
radiation to enter the standard chamber. 
Cun^e III is similar to II except that it has 
a broader peak. It is also of interest to note 
that all curves are very nearly symmetrical. 
This indicates a correct adjustment of the 
limiting diaphragm M, since if M were out 
of alignment, off-focus radiation would 
show up as a dissymmetry. After correct- 
ing for the diameter of the large diaphragm, 
the measured width of the peaks agree fairly 
well with the calculated widths. 

The calibration of a thimble ionization 
chamber placed in the X-ray beam under 
conditions corresponding to Curve I, would 
be in doubt if not in serious error, since the 
X-ray intensity would not be uniform over 
the length of the chamber. Placed in the 
beam corresponding to Curve II, the flmx 
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density of the l)cani would be sulTicicntly 
nnifonii, but, due to the very large dia- 
phragm M used in the standard system, an 
error clue to off-focus radiation is introduced 
in the standard which rules out such an ar- 
rangement. A calilmation of the fourth 
type, however, would he satisfactoiy under 
conditions corresponding to III, in that the 
beam is uniform over the length of the 
tliimblc chamber and at the same time off- 
focus radiation is excluded from the stand- 
ard chamber. 

If now, using a thimble ionization cham- 
ber (Friedrich in this ease), we jucasure the 
energ)' distribution across the beam, the 
symmetry usually disappears and the width 
of the peak is apparently diminished. In 
general, any dissymmetry is due to the con- 
struction of the thimble chamber, which is 
such that the measured ionization is not uni- 
form over its length. The apparent narrow- 
ness of the peak is caused by the large 
"effective slit width” of the Friedrich cham- 
ber, the actual uniform part of the beam 
being some 2 cm. greater in diameter. 

Figure 3 gives a set of such energ)'' dis- 
tribution curves under several different sets 
of conditions, Cim'es I, II, and III being 
taken with a limiting diaphragm M of 
diameter 8 mm., and curves Ila and Ilia 
with a limiting diaphragm M of diameter 12 
millimeters. With the standard chamber at 
the same relative positions as indicated for 
the thimble chamber and the diaphragm M 
having an 8 mm. diameter (first case), the 
off-focus radiation is definitely excluded, and 
an accurate standardization of the beam 
may be effected. With the diaphragm M 
having a 12 mm. diameter (second case), 
off-focus radiation enters the chamber and 
impairs the results. 

III. THE INVERSE SQUARE LAW FOR THIMBLE 
, CHAMBERS 

In a paper referred to above^'* it was 

KTaylor, L. S.: See Footnote 5. 


shown that, depending on whether the tar- 
get, as viewed from the position of the 
chamber diaphragm, does or does not fill the 
aperture of tlie target diaphragm, the in- 
verse square for computing intensity is ap- 
plied, respectively, to the target diaphragm 
distance, or the target distance. Thus, when 
the ionization chamber diaphragm fills the 
aperture of the system, the distance must 
be measured lietween the limiting diaphragm 
I\f and the chamber diaphragm N. This 
condition becomes more important when 
u.sing large ionization chamber diaphragms. 

Since to obtain sufficiently large effects, 
most thimble ionization chambers subtend 
a fairly large solid angle as measured from 
the focus, the inverse square law was in- 
vestigated in a manner similar to that used 
for the standard chamber. The thimble 
chamber and electroscope tube were mounted 
so as to move along a track 2 m. long, 
placed parallel to the X-ray beam. The 
vertical and horizontal alignment was de- 
termined by measurement as above, the 
chamber being placed in the center of the 
uniform area of the beam. Ionization cur- 
rents in the thimble chamber were measured 
for various settings of the chamber along 
the track, the position being measured with 
reference to the diaphragm M. 

Plotting the intensity (I) against the 
square of the reciprocal distance {1/B ), it 
is seen in Figure 4 that there is a distinct 
break in the curves. Three such curves are 
given : Curve G for a Glasser 1 cm. 
chamber, and Curve F for a Friedrich 
chamber, the first having an outside length 
of 2.9 cm. and the second an outside length 
of 2.7 centimeters. It will be seen also that 
the break in Curve G occurs at a position 
corresponding to a distance farther from the 
tube than the break in Curve F. Likewise 
the curves for both Friedrich and Glasser 
chambers break at a point farther from the 

IsThe aperture of the system is defined as the solid angle 
subtended by the focal spot and the limiting diaphragm M 
(Fig. 1). 
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tube than a similar Curve S for the standard seen that for a Friedrich chamber only the 
chamber. It is seen that the lower portion portion bF has a slope of approximately 
of each curve passes through the origin, m- —2.00, for a Glasser chamber the portion aG, 



dicating that the inverse square law is obeyed 
only beyond a certain distance from the 
X-ray tube. Also on the Curve G it is seen 
that the points 1, 2, and 3 are far off the 
straight portion covering smaller distances. 
This divergence is caused by approaching too 
closely to tire tube where the beam Intensity 
varies very rapidly across the diameter oc- 
cupied by the chamber. (See Curve I, 
Fig. 3.) 

If we replot these same data as log 1 
against log B, we may determine tire exact 
divergence from the inverse square law. 
(Fig. 5.) If the inverse square law is 
obeyed, the points should lie along a straight 
line having a slope of -2.0. Actually it is 


these points corresponding to distances far 
from the tube. If we plot log J against log 
for the Friedrich chamber, it is seen 
that the part h'W most nearly approaches 
the slope -2 (being actually -2.04), corre- 
sponding to distances near to the tube. It 
is important to notice that the inverse square 
law is not obeyed exactly over any of the 
range of This bears out the con- 

clusion drawn in an earlier paperi® that the 
use of an extended source of radiation ap- 
pears to be preferable for precise X-ray 
standardizatioa 

By analog}’" to the case of the standard 
chamber, where now the thimble chamber 


iCTaylor, L. S-: See Footnote 5. 
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replaces the standard chamber diaphragm, focal spot, limiting diaphragm and standard 
we sliotild expect a divergence from the in- chamber diaphragm (lialf the effective 
verse square Jaw at tJie {)osition wlicrc the length of the small chamber in this study), 



thimble chamber no longer fills the aperture 
of the system/^ This should be at such a 
distance that 


/ = 


na-fKO-TO'ti 

' B 


f, a, and b are the respective 

Bureau* Big. 1 (c) in Tayl 

1929 Jour, Research (Research 


and B and k are as indicated in Figure 1. 
However, it is impossible to determine the 
effective length of the chamber accurately, 
hence, merely the order of magnitude of B 
can be calculated. 

Having observed such a discontinuity in 
the intensity curve for the thimble chamber, 
we are confronted with the question of com- 
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paring the ionization measurements of 
standard and thimble chambers. Curve 
“Standard” in Figure 4 is for the standard 
chamber when using the same limiting dia- 
phragm M and an arbitrary standard cham- 
ber diaphragm N. It is seen that the break 
point for this curve differs from the first 
two. 

Referring to Figure 5, we find that when 
the thimble chamber is used at such dis- 
tances that the inverse square law is applied 
to the diaphragm M, the exponent of the 
distance is -2.01, thus differing from —2.00 
by 0.5 per cent. On the other hand, for 
such distances that the inverse square law 
is applied to the target, the exponent is about 
—2.04, giving a difference of 2.0 per cent 
from -2.00. Correspondingly, we find when 
using a standard in place of a thimble cham- 
ber that the divergence of the respective ex- 
ponents agrees in order of magnitude with 
the thimble chamber. Thus, if one cham- 
ber is calibrated against the other over 
regions where their exponents agree, the 
errors introduced will neutralize each other. 
However, if the calibration is made over 
regions where the two exponents differ, 
there will be an error of about 1.5 to 2.0 per 
cent. In other words, for calibration pur- 
poses, conditions should be so selected that 
either both chambers fill the aperture of the 
system or neither chamber fills it. Thus for 
the Glasser chamber the comparison should 
be made in the regions 0 to a or ^ to in and 
not in the region a to s. When calibrating 
dosage meters for medical uses the errors 
introduced as above may not be serious, 
whereas for standardizing purposes their 
magnitudes warrant proper consideration. 

IV. DISTRIBUTION OF IONIZATION IN 
THIMBLE CHAMBERS 

In Studying the general behavior of a 
thimble chamber it is important to know the 
distribution of ionization in the chamber 
itself. (See Sec. II.) For instance, it was 


found when measuring the intensity distri- 
bution across the beam that the peak of the 
intensity curve did not always coincide with 
the position of the geometrical center of the 
particular chamber used to determine it. To 
check this the beam center was obtained ac- 
curately by means of a Glasser 1/20 cm.® 
chamber and the geometrical center of the 
larger (1 cm.®) chamber set at this point, 
after which it was usually found that the 1 
cm.® chamber had to be shifted slightly in 
order to obtain the maximum ionization 
reading. This means that we cannot rely 
upon the geometrical center as the true cen- 
ter point in aligning the chamber for cali- 
bration. 

To measure the distribution of ionization 
in the thimble chamber (and likewise to ob- 
tain the effective center), the X-ray beam 
was defined by a long slit about 1 mm. wide 
and the chamber moved across this beam by 
small steps in a direction parallel to the 
chamber axis and at right-angles to the long 
axis of the slit, so that at any position only 
a small portion of the chamber air volume 
was ionized by the direct beam. Figures 6 
and 7 show the distribution of ionization in 
a 1 cm.® Glasser and a Friedrich chamber, 
respectively. Below each curve is a half-sec- 
tion scale drawing of the corresponding 
chamber. In the case of the Friedrich 
chamber the center of the ionization peak 
agrees fairly well writh the geometrical cen- 
ter. However, due to the very uneven 
ionization at the ends it is difficult to pre- 
dict the true effective center when used in 
a broad beam. There is a marked increase 
in the ionization at the end of B of the cham- 
ber, this being due to the metal collar which 
supports the chamber cap. The case of the 
1 cm.® Glasser chamber is similar, although 
the center of the ionization peak is farther 
from the geometrical center, while the scat- 
tering at the end B appears to be negligible. 

As pointed out in Section II, it is not ordi- 
narily possible to calculate the break point 
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in the inverse hquarc law from the meas- 
ured length of tlte thimble chamber; how- 
ever, having found the break point we may 
attempt to calculate the elTectivc length of 
the chamber by reversing the process, A 
comparison of the values given in Column 


TAnLK I 



Measured 

1 

Calculated ! 

Experi- 

Chamber 

length 

(cm.) 

length 

(cm.) 

i 

mental 

length 

(cm.) 

Friedrich 

27 

2.5 

2.0 

Glasser 

2.9 

2.1 1 

20 



3 of Table I, obtained in this way, with the 
over-all geometrical length given in Column 
2 shows at once the futilit)' of trying to cal- 
culate the working range for standardiza- 
tion on the basis of the measured chamber 
length. The fact that the experimental 
length given in Column 4, obtained by meas- 
uring the width of the peaks in Figures 6 
7, is the same for both the Friedrich 
iind Glasser chambers would lead to the con- 
clusion that the working range of the in- 
verse square law was the same for both, and 
yet Figure 4 shows that their break points 
differ by 8 centimeters. 


V. SATURATION CONDITIONS IN THIMBLE 
CHAMBERS 

When a small ionization chamber is used 
with a medical-dosage meter the system is 
always charged to a potential of the order 
of 300 to 500 volts, tlius assuring complete 
saturation of the chamber. In such cases 
the working sensitivity is comparatively low, 
requiring very long exposures for the radia- 
tion ordinarily used in treatment — an unde- 
sirable feature when using the small cham- 
ber for an intercomparison between two 
standards, since the likelihood of severe 
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Fig. 7. Distribution of ionization along axis of Friedrich chamber. 


fluctuations in beam intensity is greater for 
long-time inten'^als. As a consequence lower 
charging voltages (50 to 100) are fre- 
quently used, thus increasing the working 
sen.^'itivity of the system.^® It is question- 
able whether there is always complete satu- 
ration under such conditions.^® 


iSThc loniratton current is proportional to the loss of po- 
tential of the system per unit time. The tension of the 
electrometer fiber is adjusted to give a full-scale deflection 
for any voltage u«;ed on the chamber, so that when e:cpoacd 
to the same radiation, for equal scale deflections the time is 
lc5«, the lower the full-scale voltage on the system. 

iPFnckc. UuKo, and Glasser, Otto; Am. Jour. Roentgenol, 
and Ua<i. Thcr., 1925, XIII, 453. 

Kusincr, H.: Strahlentherapie, 1929, 

XXaII, 550, /39. 


To test this a system was arranged so 
that a full-scale deflection of the electrome- 
ter corresponded to a potential of about 50 
to 100 volts on the ionization chamber elec- 
trode. With the chamber exposed to a 
steady source of radiation, times of transit 
were measured for, say, every five divisions 
on the electrometer scale. Plotting time 
against the voltage corresponding to each 
scale reading a straight line would indicate 
uniformity of measured ionization; that is, 
saturation. It was found, however, that 
actually there was a slight curvature below 
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about 50 volts for the particular chnuibcr. prompted Fricke and Glasser^^" to develop 
The average ionization curretit over any in- the “air wall” chamber in which the walls 
tcrval is proportional to A V/Al, the volt- arc made up of a compound having the same 



Fig. 8. Voltage saturation cur\'c for thimble chamber. 


increment over the time intcrA^al. Thus, 
P°^ting AF/At against V we may obtain 
^ saturation curve for the' chamber in ques- 
•on* Such a curve for a Glasscr chamber 
’s s own in Figure 8. There is considerable 
tr^^H obtaining such a curve, but tire 
the points indicates beyond any 
question that there is not complete satura- 
hon below 50 volts. 

Wall effect” in thimble chambers 

stJ recognized that, for most 

u ionization chambers, the “wall effect” 
as a very decided influence upon the ioniza- 
^^^nieasured.^^ It was this effect which 

^^Glasser Ott.. , ... 

It ’ Ponmann, U. V.: See Footnote 9. 
H"mann: See Footnote 10. 


effectiA'^e atomic number as air, and in which 
the ionization is closely parallel to that in an 
unrestricted volume of air. However, the 
extensive use of chlambers having walls of 
graphite, magnesium, horn, celluloid, etc., 
which do not fulfill this condition, makes it 
necessary to establish some correction fac- 
tor for the wall effects. Behnken^^ applies 
a correction determined by the half value 
layer in copper for each kind of radiation 
used. His method is probably sufficiently 
accurate and there seems little chance of im- 
provement unless a standard source of X- 
rays in which there is a fixed energy distri- 


23Fricke, Hugo, and Glasser, Otto: Am. Jour. Roentgenol, 
and Rad. Ther., 1925, XIII, 462. 

24Behnken, Hermann: See Footnote 2. 
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bution is established. This might be ap- 
proached by using constant potential on a 
tube of somewhat special but nevertheless 
simple construction. However, to introduce 


the X-ray tube being shifted from one sys- 
tem to the other between readings. 

Observations may be made in two ways, 
depending upon the kind of X-ray equip- 



the further complication of a standard 
source of X-rays does not seem warranted 
at this time. 

To show the deviation introduced by the 
wall effect comparisons were made against 
the standard chamber, as indicated in Fig- 
ures 9 and 10. The Glasser chamber is 
made of graphite, while tlie Friedrich cham- 
ber is horn coated with graphite, these be- 
ing representative of all of the small cham- 
bers available. They were each used with 
the same electroscope — a modification of 
the Lutz-Edelman, constructed at the Bureau 
of Standards. Readings were taken alter- 
nately with those of the standard chamber. 


ment and the control available. The first 
method is to maintain a given filter in the 
beam and var}^ the voltage, and the second 
is to maintain the voltage constant and 
change the filter. In both cases the ioniza- 
tion readings of the two chambers are com- 
pared. 

Figure 9 shows two copper absorption 
cun’-es made with the standard and the Glas- 
ser chambers, respectively, at a tube poten- 
tial of about 160 K.V. On the same chart is 
shown the ratio Ig/I,, obtained from the 
curves Jg and T. It is seen that this ratio 
varies from about 19.5 to 23.7, or about 9.5 
per cent from the mean. If we could know 



TAYLOR Am SINGICR: ‘-inNOirRHUT” lONiZATfON CHAMBER 


2.39 


tliat at any point the ratio was correct, then 
a sinipic correction for the rcinainin/T points 
could be made. Practically, however, tlii.s i.s 
impossible. A|^ain. for tlie same chamber the 


tinff and reading- the curves. The impor- 
tance of the curvc.s lic.s in slewing the com- 
plcte lade of paralielism in the iomy.ation as 
measured Ijy the two methods. 



copper and I 

mJt) Figure 

• r ^'^’■’[csponding 7^ and 7^ curves a 
ga n the ratio 7/7,. In this case the ra 

W 21, or about 10 per a 

in hnrt ■'’alue. As would he expect 
at In ^ greatest variation occt 

whir)!'' small filtration, unci 

soft there is a large amount 

PoinJf It should 

ratin ' of 2 or 3 per cent, since t 

^^ined from two sets of expei 

since m having a small error, ai 

sre may also be some error in pic 


In order to obtain some idea of the rela- 
tion between the measured ionization in two 
different thimble chambers. Figure 10 also 
shows a curve of /y /, for a Freidrich cham- 
ber under conditions identical with those for 
the Glasser chamber. It will be pointed out 
only that tlie form of the If 1^ curve is quite 
different, as might be expected from the dif- 
ferences in construction between the two 
chambers. 

The most important result of the investi- 
gation has been to show the inadequacy of 
the thimble ionization chamber as a medium 
through which to compare the fundamental 
standards in various laboratories. An al- 
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ternative method has been under investiga- 
tion for several months and will be described 
in detail at an early date. 

VII. SUMMARY 

As indicated in the body of the paper 
there are five factors which must be taken 
into consideration when calibrating a “Fin- 
gerhut,” or thimble ionization chamber, 
against an accepted form of standard air 
ionization chamber. A summary of the pos- 
sible errors follows: 

1. That due to variable energy distribu- 
tion across the standard X-ray beam. In 
general, a standard beam will have but a 
narrow region in its center where the in- 
tensity is nearly uniform. Improper place- 
ment of the thimble chamber in this beam 
tends to make the thimble chamber indicate 
too low X-ray intensity. 

2. When the uniform area of the X-ray 
beam is too small to entirely cover the thim- 
ble chamber, too low X-ray intensity will, in 
general, be indicated by the ionization meas- 
ured in the chamber. 


3. Less tlian saturation voltage on the 
thimble chamber will also indicate too low 
intensity. ( Saturation is usually assured in 
medical dosage meters, but not always in the 
case of standardization dosage meters. ) 

4. Improper application of the inverse 
square law applied in standardizing the thim- 
ble chamber will, in general, produce an er- 
ror in the direction of measuring too low 
X-ray intensity. 

5. The "wall effect” in any but the 
“Fricke-Glasser air wall chamber” may pro- 
duce an error in either direction, depending 
upon the particular chamber used. In gen- 
eral, this effect is so pronounced that an ac- 
curate calibration is obtainable only under 
identical conditions regarding filtration, tube 
potential, and wave form of the generating 
equipment. 

Some of these factors are of little impor- 
tance when calibrating a dosage meter which 
is to be used only for medical purposes. 
However, if such a dosage meter is to be 
used for standardizing purposes or for com- 
paring different standards, each factor must 
be carefully considered. 



THE CRYSTAL STRUCTUKl-S O]' 'rRIML'J'JIVJ. AND DIMKTTIYJ. KTHYL 
SULPHONIU.M CliLOROSTA NX ATI'S AND OF MJ-TTIYL TRUHTIVL 
PIIOSIHIOXIUM Cl ll.OROSTANNATE 


By ROBERT B. CORlvY, I'li.D., and KAU’H W. G. WYCKOFF. Puf), 
Rockefeller liisiiinle for Medical Rfstarcli, Ni;\v YoitK Cirv 


D ata upon tlic structures of several 
substituted anunonium chlorostan- 
nalcs’ have already l)cen publisiied. 
The present detenninations continue these 
studies by replacing the suiistiluted ain- 
nioniuin radicals with corresponding sul- 
phonium and phosphoniuni groups. 

All three of the cry.stals dc.scribed in this 
paper appear to be optically isotropic and 
cubic in form. Although no previous 
cr\'stallogrnphic description of them could 
be found, the corresponding chloroplatin- 
ates‘ are reported to form optically isotropic 
octabedra or octahedra with small hexa- 
hedral faces. Only octahedral faces were 
found on any of the crystals, but Lauc 
photographs of the trimethyl and dimethyl 
ethyl sulphonium chlorostannatcs taken 
normal to ( 111 ) show plainly the hemihedry 
characteristic of Ti (T*') or T. Although 
these sulphonium salts crj'stallizcd readily, 
producing clear, well-formed octahedra of 
fair size, single crystals of methyl tricthyl 
phosphonium chlorostannatc large enough 
for Laue or oscillation photographs were 
not obtained. 

The preparation of each chlorostannatc 
was effected by neutralizing the appropri- 
ate substituted phosphonium or sulphonium 
hydroxide with HCl and adding an aqueous 
solution of HaSnCIo. These hydroxides 
were made by R. E. Marker of this Insti- 
tute. 

The crystal structures were determined 


{yckoff. R. W. G., Am. Jour. IMS, XVI, 349. 

Ztschr. Kristallographic, tour. Sci.f 

•^yckoff. R. W, G.. and Corey, R. 33., Am- Jour. 

iemyAm.^ Jour. Sci., 1929, XVIII, 138, 437, 

ee Groth, Paul, Chemische Krystallograplue, Leip«g. 
I, 479, 482. 


ill the usual fashion from Lauc, o^ciilalion 
.spectral and powder photograpli<^. 

Tin-: CRVSTAB STRUCTURE Of fRl-METfljU 
SUUPnOXIUM CHLOROSTAXX.\TE 

'J'lic data for tliis study were obtained 
from Lauc photographs and from oscilla- 
tion photographs using both copper and 
molybdenum radiation. 

Six comparison photographs were made 
between the ( 111 ) fnce of [ (CH 3 ) 3 S] 2 SnCIo 
and the ( 001 ) face® of P — AI 2 O 3 (dooi— 
1 1.24 A.) using copper radiation. The aver- 
age of eighteen reflections taken from the 
first, second, and third orders on these 
photographs gives dm = 7.17 A., which 
leads to the length of a cube edge au==12.41 
A, Tlie density as obtained by the ordinary 
suspension method is P2o°^^L09. Calcula- 
tion from this density shows that a unit cube 
having the foregoing ao will contain four 
molecules (m==4.03). Data from an oscil- 
lation spectral photograph using molyb- 
denum radiation are reproduced in Table I. 
Typical results on an octahedral Laue photo- 
graph are listed in Table II. Although the 
strongest first order reflections have only 
odd indices, such reflections occur from all 
sorts of planes so that the fundamental lat- 
tice is To. Of the possible first order spots 
with one index zero those are found which 
are ( 0 , even, odd), whereas those that are 
( 0 , odd, even) and ( 0 , odd. odd) are in- 
variably absent. This is the distinguishing 
criterion of Ti -6 (Th®), which, therefore, is 


sPauHng-, Linus, and Bjorkeson, Albert, Proc. Nat. Acad. 
Sci., 1925, XI, 445. 
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TABLE I 

ttpicae Bf:n-BCTio:.' s?ectr.al data u?o: 

PHOTOGRAPHS Or THIHr-rErL SUL 
PHOL'IUH CHLOROSTA-:r:rATE 
[rill) as Principal Spectrunj 


Jn'lice 

III 

222 

333 

444 

555 

553 

551 


Int«isit> 

V-S 

ff 

f 


Indicts 

220 

440 

002 

004 

113 

224 

115 

226 


IntersiE-' 


TA3LE ij- 

TTPiC-AL L.AXTE DA.T.A TROII AET OCTAHEDE^ 
PHOTOGRAPH OP TP-HrETHTL 5ULPHO- 



jriUM CH 

ijOHOi i A xr- 


"zi'flC'SS 

spacing 

Vrsve Length 

Intensiw 

043 

2.24 A- 

0AS3A. 

f— 

•5*7 < 

2.17 

“52 

f— 

351 

2.11 

.446 

V.S 

5-2 

1JE6 

.401 

c 


1J6 

.457 


SiS 

175 

-392 

.d 

255 

iJO 

-45-S 

f— 

372 

IAS 

.475 

£ 


in all probability the correct space group. 
The atomic arrangement then is as toUovrs:* 
Tin atoms; 4b. 

Sulphur atoms: uuu and other sereen 
positions of 8h. 

Chlorine atoms: xa'z and other general 
positions of Ti-6. 

Carbon atoms: xyz and another set of 
gcmeral positions of Ti-6. 

The structure of [(CH-.)3S3jSnQ, is, 
therefore, similar to that"' of [(CH 3 ) 2 XH ]2 
SnCb,. Lack of the necessary' F-cur\'e data 
makes unprofitable an attempt to establish 
H^ct atomic positions at this time. 

CRYSTAL STRUCTURE OF DIMETHYL 
ETHYL SULPIIOXIUM CHLOROST.VXX.\TE 

Data were obtained from Laue photo- 
'■riphs and from oscillation photographs 
'.-iiig molybdenum radiation. Six compari- 
‘.n spectra were made between the (111) 
face of [(CH4L(QIL)S]2SnCb and the 
< 100) face of calcite. An average of six- 
teen reflections taken from the second, third, 
and fourth orders gives dm = 7-39. From 
this tlic length of the unit cube edge is 
a,,— 12.80-,. The dcjusity ?,„'> = 1.63 leads 
to a unit cube which contains four mole- 

R. Vi" G , The Analytical Eapre";ion of the 
Rpiiif of tnc Theory of Space Groups, Washinslon, J930, 
Zii h.o., p. 12/. 

jijap' 'xv^n I ^437' R- R-f Am. Jour. Sci., 


cules (m = 4.04). Typical data from an 
octahedral Laue photograph are contained 
in Table III. Reflections from an oscillation 
spectrum are listed in Table I\'. AU agree 
with a four molecule unit. There is a strik- 
ing similarity' between both the Laue and 
spectral data and those obtained from 
[(CH 2 )zS] 2 SnQc. Possible first order re- 
flections with one index zero include only 
those which are (0, even, odd), so that the 
space group would appear to be Ti-6. 

In several of the other substituted chloro- 
stannates which have been investigated, dif- 
ficulties have been encountered in placing 
the hydrocarbon groups in positions which 
were chemically reasonable and which at the 
same time conformed to the apparent sym- 
metrjA In [(CH 2 ) 2 (C 2 H-)S] 2 SnClc, this 
seems impossible. No cubic group which 
could explain the obsert'ed diffraction effects 
has the requisite atomic positions. Ordi- 
narily this would indicate that the crystal 
was only pseudo-cubic. In the present in- 
stance, however, no departure from cubic 
symmetry^ could be detected by either gonio- 
metric or optical obserr-ations. "'Vhether 
this means that the grouping c 

within the substituted sulpho 
not partake of the total erv'-' 
whether these groups "i 
tain symmetrical arran 
a large unit containi* j 
be told from the exib' 
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TYPICAL 

LAl-i: DATA 

FROM AX OCT 

AlIEDUAl 

I'HOTOGUAI’H OV 

■ DlMETllYI. El 

rilYL 

SULPHOXIU.M 

CnniRO.STAXXATE 

Indices 

Spacing 

Wave l.tngdi 

liiti'iislly 

3iS 

2.16 A. 

0.497 A. 

v.s 

353 

1.95 

.434 

in-i- 

254 

1.91 

.426 

ff 

345 

1.81 

.48.8 

ff 

155 

1.79 

.384 

It) 

525 

1.74 

.482 

ff 

615 

1.A3 

.426 

f 

732 

1.63 

.■)72 

ff 


TAttLK IV 

TVIMCAI. Ui;i'I>i:C'l'l(1N Sl’lCCTUAL DATA FROM 
A PnOTnoKAI’II OF DIMF.TIfYD F.TIIYL 
SU LI’ 1 1 0 XI U M C I T LOROSTA N NATE 


[(111) ris Principal Spectrum] 


liulirrs 

Intensity 

Indices 

Intensity 

220 

5 

223 

ff 

440 

ni 

224 

m 

in 

v.s 

225 

ff 

222 

f 

226 

f— 

333 

ff 

227 

ff 

4.M 

f— 

335 

ff 

113 

in-(- 

336 

f 

114 

ff 

445 

ff 

115 

in 




the crystal STRISCTURE 01- METHYL TRI- 
ETHVL I’llOSI’IIONlUM CllLOROSTAKNATK 

No success lias atlciulcd atteiiipls to pre- 
pare large crystals of [(CIL-,) (C.Mr.),?]: 
SnCio. When solutions of ]'I-SnCl,i and the 
substituted phosphoniuin hydrochloride were 
mixed the salt appeared as a white, crystal- 
line precipitate consisting of tiny, clear, op- 
tically isotropic octalicdra. Even when crys- 
tals were formed by slow evaporation of 
very dilute solutions none was produced of 
sufficient size to yield Lane or oscillation 
spectral photographs. For this reason, the 
data are confined to those given by powder 
photographs alone. Such data arc recorded 
m Table V. The spacings arc the average 
of those obtained from the measurement of 
six comparison films against NaCI (Table 


VT). Pyknomclric determination of the 
density of [ (CHa) (C2H5)3P]2SnClc using 
benzene as the confining liquid gave 
p„„"= 1.4S. A unit cube having this density 
and a«— 13.93 A. will contain four mole- 
cules (m = 4.05). 

No odd order powder lines were found 
which had other than all odd indices, with 
the possible exception of the outermost one 
measured. Other planes might be expected 
from an arrangement based on the simple 
lattice Pc. It will be remembered, however, 
that the corresponding ammonium com- 
pound, [NfCHs) (C2H5)3]2SnClo, which 
presumably has the space group T-4, gave 
data showing no departure from a true face- 
centered structure of holohedral symmetry. 
It seems most probable that the structure of 
[PCCHs) (CoH=) 3 ] 2 SnClc is analogous, with 


TABLE V 


data from 


r^T- htvtttYT triethyl PHOSPHONIUM 
POWDER PHOTOGRAPHS OF MElHVl- 

C H LOROSTANN ATE 


Spacing Intensity 


1.620 A. 

1.850 

1.950 

2.209 

2.338 

2.474 

2.679 

3.116 

3,480 

4.233 


m — 

m — 

m 

m 

ff 

s 

ff 

f 


Sin’O 

Ratio of 
sin't? 

0.04802 

73.83 

.03684 

56.65 

.03316 

£0.99 

.02583 

39.72 

.02306 

35.46 

.02058 

31.64 

.01756 

27.00 

.01298 

19.96 

.01041 

16.01 

.00704 

10.83 


Assigned 

h’d-ld-l-P 

56 

51 

40 

35 and 36 
32 
27 

19 and 20 
16 
11 


Indices 


5(1), 117(1) 

0 ( 2 )* 

50) and 100(6), 122(2) 

0(4) 

5(1), 111(3) 

_ 5- 5 ' 1 fOrt /o\ 


100(4) 

113(1) 


13.968 A. 

13.925 

13.972 


13.995 
■ 13.920 


13.920 

14.041 


13.963 A. 


— T' . , 3 nf 2 Iw 3 S plainly visible on all photographs but was too faint 

A line having a slightly smaller spacing tMn indices 335. 

‘o be measured. Estimation would place it at h»+k-t-l 
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TABLE VI 

VALUES OF Zo FOR METHYL TRIETHYL PHOS- 
PHONIUM CHLOROSTANNATE AS AVERAGED 
FROM COMPARISON FILMS WITH NaCl 
Film No. 

1 13.921 A. 

2 13.938 

3 13.927 

4 13.898 

5 13.973 

6 13.931 

13.93, A. 

tin and chlorine atoms in substantially the 
same higher symmetry positions that they 
occupy in (NH4)2SnCl6 hut with the ali- 
phatic carbon atoms in 4f and the general 
positions of T-4. 


CONCLUSION 

Crystals of trimethyl sulphonium, di- 
methyl ethyl sulphonium and of methyl tri- 
eth}-l phosphonium chlorostannates are 
cubic with (NH 4 ) 2 SnClB, or CaF 2 , arrange- 
ments of their ions. The trimethyl sul- 
phonium and the methyl triethyl phospho- 
nium chlorostannates are like the corre- 
sponding substituted ammonium compounds, 
but with somewhat larger unit cells. Though 
a departure from cubic symmetry could not 
be observ^ed for the dimethyl ethyl sul- 
phonium chlorostannate, no set of positions 
for all its atoms compatible with this high 
symmetry' and its apparent simple structure 
could be foimd. 



Nl'.W S'i'UDlES ON TJli*: CMliMJCAL JvFFl-XTS OF X-RAYS 


Ily flHOUGE h. CI.ARK, J'li.D., LUCY W. PICKETT, Pii.D., and 
PA^\ 1), JOHNSOK. M.S. 

Dcpnrlmciit of Clicmislry, University of Illinois 


A LTHOUGM a fairly large number of 
facts have been collected concerning 
the biological elTccts of X-rays, 
chemical research on this subject lias been 
very meager up to within a few years. In 
1925, however, Miss Chamberlain (1) 
showed that the reduction of potassium per- 
manganate and of iodic acid and the oxida- 
tion of sulfurous acid tool: place to a very 
slight extent when these substances were ex- 
posed to X-rays. These experiments were 
merely qualitative. 

Workers at the Cleveland Clinic (2) in 
1927 studied the transformation of oxyhem- 
oglobin to methcmoglobin under the action 
of X-rays and found that, between the lim- 
its 0.527-0.754 A.U. at least, the amount of 
chemical action was independent of the 
wave length of the radiation cmploj'cd. 
This study was followed by an extensive in- 
vestigation, b}'’ the same group of workers 
(3), of the oxidation of ferrous sulfate to 
ferric sulfate. They reached the conclu- 
sions that the chemical effect produced by a 
given dose was independent of the wave 
length between the limits 0.204 and 0.765 
A.U. : that this reaction might be used as 
a chemical method of measuring dosage, 
and that the oxidation was a secondary ef- 
fect produced by activated water and de 
pendent on the amount of oxygen dissolved 
in the water. 

Somewhat previous to this work, Glocker 
(4) undertook the investigation of the ac 
tion of X-rays upon iodoform in chloroform 
and other solvents and came to the coik u 
sion that the observed liberation of lo me 
was dependent on the solvent used, an t la 
the effect noted was a secondar)'' ra er t 
a primary reaction. Later a verj care 
investigation was carried on by the same ai 
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thor, in collaboration witJi Rbsse (5), re- 
garding the action of X-rays upon the de- 
composition of hj'drogen peroxide and of 
pota.ssium persulfate. Their conclusions 
were that the chemical action was independ- 
ent of the wave length between 0.19 and 
1.54 A.U., if only that energy^ which is 
transformed into energy'’ of electrons is con- 
sidered : that the amount of energy neces- 
.saryf for decomposition of hydrogen perox- 
ide under these conditions was 70 cal. per 
mol, and that all of the electrons produced 
in the solution were active photochemically. 

Gunther (6) and co-workers also studied 
the action of X-radiation on chloroform and 
iodoform and concluded that HCl and HI 
were the primary products formed. 

Reinhard and Tucker (7) have noted that 
exposure to X-rays over long periods of 
time, from 35 to 100 hours, has caused a 
slight inversion of sucrose both in the crys- 
talline and in the dissolved condition. Fer- 
nau (8) made similar observations several 
years earlier at the same time that he ob- 
served the effect of ultra-violet and radium 
rays. 

The action on the silver bromide of a pho- 
tographic plate is very rapid and obvious to 
anyone who has worked with X-rays. Eg- 
gert and Noddack (9) have made a study 
of the quantum yield, with the conclusion 
that one quantum of radiation of about 0.45 
A.U. develops about 1,000 silver atoms and 
hence one grain of the silver bromide. 

Patten and Smith (10) have reported 
that the action of X-rays upon ammonium 
thiocyanate turns the latter a dark red. 

The reaction between mercuric chloride 
and ammonium o.xalate (Eder’s solution) 
has been suggested as a convenient dosage- 
meter for soft X-rays by W_vckoff and Ba- 
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ker (11) and by Quimby and Downes (12). 
The formation of mercurous chloride which 
can be weighed occurs to a sufficiently large 
extent to make the reaction a sensitive meth- 
od of measurement. 

The study of the effect of X-rays on sub- 
stances which are present in the body has 
been a popular field for research. Sten- 
strom and Lohmann (13) have investigated 
the action of the rays on certain of the 
amino acids and have found that while c\'s- 
tine underwent no measurable change, tyro- 
sine in dilute aqueous solution is changed in 
regard to the phenol group. The ratio of 
the number of molecules affected to the 
pairs of ions formed is 1:12. Husse}'- and 
Thompson (14) and Clark and Northrop 
(15) have carried out a series of experi- 
ments on the enzymes trypsin, pepsin, and 
invertase, using radium and X-rays, and 
have found that all three of these were in- 
activated. Rothstein (16) also reported on 
the inactivation of trypsin by X-rays. The 
inactivation of diastase has been noted by 
Peskov (17). Insulin (18) is thought to be 
unaffected by radiation, while the effect on 
f'sterol seems to be the subject of a dif- 
\ of opinion. It is destroyed in a me- 
of chloroform or carbon tetrachlo- 
ifde, but is apparently unaffected in a me- 
dium of benzene or carbon disulfide (19) 
when subjected to radiation. This action is 
undoubtedly indirect following the forma- 
tion of oxidizing substances and the effect 
on cholesterol in the blood is probably very 
small. 

iMany of the investigations cited above 
were carried on simultaneously with this re- 
search, while very few of them date back 
more than three years. The subject of the 
chemical action of X-rays is evidently one 
of great interest to X-ray workers at pres- 
ent, and it is very probable that the next few 
years will bring many further developments 
in the field. 


EXPERIMENTAL 

1. Preliminary studies on a variety of re- 
actions. — K number of different reaction 
mixtures were exposed to X-rays in order 
to determine what types of substances are 
sensitive to the radiation. In general, the 
procedure followed was to expose the speci- 
men in a thin-walled pyrex bulb to pol 3 xhro- 
matic radiation from a tungsten target of 
effective wave length 0.24 A.U. at a distance 
of eight inches from the focal spot. In each 
case a control consisting of a similar bulb 
treated in the same manner and subject to 
the same temperature but protected from the 
radiation b}-^ a lead shield was used. The 
following reactions were studied: 

(a) Ferrous sulfate . — 10 c.c. portion of 
a solution of ferrous ammonium sulfate in 
0.04 N H 2 SO 4 was exposed to X-raj's from 
a molybdenum tube for 20 hours and then 
titrated with 0.0101 N KMnO,; 8.18 c.c. of 
the titrating agent were required for the ex- 
posed solution, while 5.85 c.c. were required 
for the blank. Inasmuch as Kailan had re- 
ported a slight reduction of ferric sulfate by 
radium rays a solution of this substance was 
exposed in order to determine if a ferric- 
ferrous equilibrium was reached. However, 
the exposure of a solution of ferric sulfate 
for several months to X-rays resulted in no 
measurable reduction. 

fbj Anthracene and dianthracene. — Inas- 
much as this ecpiilibrium is very sensitive to 
ultra-violet light, it seemed possible that it 
would be affected by the shorter wave ra- 
diation. The course of any change could 
be followed qualitatively very' easily since 
anthracene is soluble in xylene or phenetole, 
while dianthracene is insoluble and precipi- 
tates out of solution as it is formed. How- 
ever, a saturated solution of anthracene in 
phenetole was exposed to X-radiation for 
46 hours with no effect. The following ex- 
periment also served to prove that X-rays 
have no appreciable effect on the anthra- 
cene-dianthracene equilibrium. 
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A s:ilur:iU'(l solution of anthracene in 
xylene was exposed for several hours to \d- 
tra-violet lij^dit from a inerenrv arc in <inar(z 
with the result that a c<‘insiderahle precipi- 
tate of (lianthracene was formed. A por- 
tion of the orijiinal sohttion of anthracene 


prohahly secondary <lne to a change in 
Kesults ohlained after 23 hours of exposure 
to radiation from a tungsten target tube at 
75.000 volts and A to 5 inilHamperes, lasting 
over an interval of one week, were as fol- 
lows; 


Sttpar folinidii uiKNjio'.tni " 

Sugar solution cxj«osn! to X-r.nys 
|W cr, o{ snear H.lvition \ r.c. fit t 
I(W C.C. of ssigar soln, «- 1 c.c. of inCo 



Sacchnriinctcr 
rc.tditifr at 20° 

pH 


3S8 

5.8 


384 

5.8 

rh(NO,)t 

38.2 

5.8 

(N’0))j exposed to X-r.-iys 

30 4 

4.4<i)H<5 2 


sealed in a bulb, and a second hull) contain- 
ing a suspension of the diattthracenc formed 
in xylene were exposed to about 200 hovtrs 
of raying, during which time no apparent 
change took place in cither. 

rO /uDjinnc aud inalcic acids . — Samples 
of ftnnaric and maleic acid suspended in wa- 
ter were exposed to X-ravs. 'rite former 


3cid is soluble to the extent of only 0.65 
gram in 100 g. at 16°, while maleic is sol- 
uble to the extent of 50 grams per 100 g. at 
-iO • It was thought tliat any change could 
c detected by the accurate measurement of 
tbe temperature at which each of these sam- 
ples completely went into solution. ATcas- 
urements of this temperature after 200 
ours of exposure to radiation showed no 
change in either. 

. dodinc and benzene. — A solution of 
iodine in benzene sealed in a bulb was ex- 
posed to X-rays. One cubic centimeter sam- 
ples of this and of a similar sample unex- 
Posed were titrated with sodium thiosulfate. 
Results; C.C. of 0.10 N Na^Sr-Oa used; un- 

f posed, 35.70, 35.70; exposed, 32.37, 
32.27. 


To Acetone, iodine, and wafer. — This 
reaction is apparently unaffected by X-rays. 

e high temperature coefficient malces this 
J'eaction uupracticable for study. 

(f) Inversion of sugar in the presence of 
cod nitrate. — The presence of lead nitrate 
Apparently aids the inversion of sugar un- 
der the action of X-rays, but the effect is 


(g) O.valic acid and uraiiyl .mit sensitizer. 

■ — Many investigations have been carried 
out as to the decomposition of oxalic acid 
by ultra-violet radiation with some uranyl 
salt present as a sensitizer. In the work of 
Anderson and Robinson the reaction seemed 
to be more sensitive to the shorter wave 
lengths in tiie ultra-violet, which suggests 
that the most effective frequency might lie 
in the X-ray region. Solutions (1) 0.1 N 
in oxalic acid and 0.01 AI in uranyl acetate, 
(2) 0.02 N in oxalic acid and 0.002 Ai in 
uranyl acetate, and (3) 0.001 N in oxalic 
acid and 0.001 A'l in uranyl acetate showed 
no decomposition after being irradiated 24 
hours will) tlie tube operating at 60 kilovolts 
and 5 milliamperes. 

(h) Conclusions.— The results of these 
preliminary experiments and others de- 
scribed in later sections of this paper indi- 
cate that sensitivity to ultra-violet light is 
no criterion for prophesying a sensitivity to 
radiation in the region of 0.2-0.3 A.U. 
Furthermore, the reactions most affected are 
those which involve oxidation or reduction 
in aqueous solution. 

The above results shed no light on the 
question of the physiological action of X- 
rays. No chemical action yet studied, with 
the exception of the reduction of the silver 
bromide on a photographic plate, and the 
oxidation of ferrous sulfate, is of the same 
order of magnitude as that change which oc- 
curs in body tissue. It is possible that some 
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chemical reaction sensitive to radiation, 
whose counterpart has not yet been discov- 
ered, may underlie physiological action, or 
that the latter depends on such an effect as 
the coagulation of a colloid. Several exam- 
ples of the latter were investigated, such as 
the coagulation of egg albumin and of col- 
loidal clays, which give changes of larger 
magnitude than those observed in the case 
of chemical reactions. Further studies 
were discontinued inasmuch as several re- 
cent papers by Fairbrother (20) have ap- 
peared on the subject. 

2. The decomposition of organic mer- 
cury compounds . — Since it is possible that 
some chemical reactions may be affected by 
secondarj' radiation from heavier metals, 
several aromatic mercury compounds were 
subjected to X-radiation, both in the solid 
state and dissolved in organic solvents. No 
change was observed after 12 hours of ray- 
ing except in the case of a-acetoxymercuri- 
^-methoxy hydrocinnamic ethyl ester, where 
^mercuiy- was liberated. 

reparation of ot-acetoxymercuri-/3-meth- 
, hydrocinnamic ethyl ester: Twenty- 
- e grams of cinnamic ethyl ester Avere dis- 
solved in 100 c.c. of methyl alcohol and 
mixed with an equivalent amount of mer- 
curic acetate dissolved in the least water 
possible. After three days needles began to 
appear, but the reaction is slow, so the mix- 
ture was allowed to stand 12 days before the 
compound was purified by recr^'stallization 
from ethyl acetate. 

The yelloAvish powder rapidly changed 
color Avithin a fcAv seconds upon exposure to 
X-rays. 

Solution for radiation: 7.041 gm. of 
0!-acetoxymercuri-/l-methoxy hydrocinnamic 
ethyl ester Avere dissolved in a mixture of 
50 c.c. of ethyl alcohol and enough ethyl 
acetate to make the total volume of tlie so- 
lution 500 cubic centimeters. Fifteen cubic 
centimeter samples were pipetted into the 
tlrin-Avalled flasks, Avhich Avere then tightly 


stoppered and completely covered Avith fc 
paper to exclude radiation Avithin the li 
of the visible region. 

The amount of mercury liberated Avas 
termined by placing a small piece of [ 
foil in the flask as soon as it Avas remo 
from the lead chamber. A period of 
hours Avas alloAved for any settling of 
particles of mercury before Aveighing 
foil again. It Avas established that 
amount of mercury liberated was prop . . - 
tional to the time of irradiation, all otl . , . 
factors remaining constant. Flasks prote 
ed from the X-radiation by lead shie 
shoAved no indication of the liberation 
mercury, so it Avas assumed that the tempi ■ 
ature coefficient of the reaction Avas 
small to be determined by this method. • 

The method suggested by Quimby ai”-''-’*" 
DoAvnes Avas used in measuring the quanti” 
of radiation. 

" C* \ 

Solutions Used 


1. 0.4 N mercuric chloride — 

Dissolve 54 gm. of pure mercuric chlo'« 7 .‘i*,n 
ride in one liter of hot distilled Avater. Aftei«,ffi.\ 
cooling, filter the .solution into the supplj 
bottle. 

2. 0.5 N ammonium oxalate — .ANisli' 

Dissolve 32 gm. of pure ammonium oxa-xwTOi 

late in one liter of hot distilled Avater. After, oUk 
cooling, filter into the supply bottle. ' 

3. 0.1 N in iodine — feoV 

Dissoh'^e 45 to 50 gm. of pure potassium 

iodide in 25 to 30 c.c. of distilled AA’ater in 


a one liter volumetric flask. In this solution, 
dissoh'e 12 to 13 gm. of pure iodine ciy^s- 
tals, and after they are completely dissolved 
make the solution up to one liter. 

4. 0.1 N sodium thiosulfate — 

DissoNe 24.8 gm. of pure sodium thio- 
sulfate ciy'stals in one liter of distilled Ava- 
ter. After it has been alloAved to stand ten 
days, it is standardized against potassium 
bromate. For the actual estimation of mer- 
curA' this 0.1 N solution is diluted ten or 
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fcl- 


X‘ 


tHcniy time? !i) civc 0 01 X' <»r Ofiii? 
ib'S’.thmilf.ttc h h j^ccitaj 
5 . 1 percent <tnrch . 

O^framofyoIuMcOntdi divv.Hra in n 

Me eo.y water n n.ide.! {,> ir>'> }v,ii. 

(Vf TCter am! nilmvcd o» ln'iil {or fivr 
ninitte?. 

Fqtnfvoiwnf? of (he tnernuii* fhlondr 
aiiiionsmi (he .inimonisui) .ts-.-d.-nr ndmli-n 
Wa niivcvi ju<{ iH'iurc the ''Olniitni wn'- lo 
'irmdntai, Fijfccii cnhic ccniinu-ter 
Pteol fcjnixiurc were jiipeUcd iiuo the 
■ ■'’ue 1 ask? (lint had heen used inr iho 
^«lO\■}7i)cr^((^-/?.IJ5e^h()xy hydmrtnnntinc 
and the<e nn‘'k‘S were 
P“tt in (he jriiijc poyjijon with respect to 

J' After 5 and 7J< minute? 

nmdiPAm, respectively, the atnounl of 
fcuroii; chloride formed w.as determined 
ounietfirally. .cohtlic^n? were imme- 

distilled w.aicr from the 
ffibe? *”*'• centimeter cenlri fujjc 

cenlri fupitifj for five mimilcs 
’’•P-iii., the supernatant liciuid was 
precipitate thoroughly mixed 
'billed water, and centrifuged again 
, “'’Claim, The determination may be 
‘“ifrnipted at this point if neccssar}’. To 
^®“hnne, (hij wash water was poured off 
ihe mercurous chloride dissolved by 
of the iodine solution from an 
^ "’“Id pipette. When the precipitate was 
'^“’plefcly dissolved, the iodine solution on 
. ^^’desof the tube avas washed down by a 
distilled water and the excess iodine 
^ the standard sodium thiosulfate 

"hon. When the solution became light 


*io/i 


"’i 1 c.c. of the 1 per cent starch solu- 
"’as added and tlie titration continued 


the blue color completely disappeared, 
file titration of blanks, the same pro- 
^ are was followed to make the loss of 
the same. 

of p compare the absorbing power 

s solution with that of the solution 
^-acetoxymercuri-jS-methoxy hydrocin- 
ethyl ester, three flasks were filled 


with 15- t uhii* Irdftion^- of IvU'}''^ 

uiiii v.f'ff phx'rd «.m' <>ji lop of an- 

«4h< r in slu' oidri f*. /»’ in llic path of flit* 
X-taw they had been h radiated f<jr 

:t jVw sninup-', (hr ’ohuion^ in // and U 
v-eu’ an;dy/i-d a’> hrfox- for ihr amount of 
mi-tcnjoss'. <hlo5i<le formed in each. The 
ll.a^k'. wrtc liter* ihorotrghly ideancd, ,4 and 
/• v.etc again filled with 1.^ c.c. of F.dcr’s 
'-olntion, hill wa*- filled wilh 15 c.c. of the 
3*aieioxymrrcuri'/l-jnelhoxy hyrirocinnamic 
rlltyl c'-ler sohitinn. .After raying these ar- 
ranged in ihc same f»rder, //, C, B, A and 
;m<l /• were again analyzctl. The difference 
in the amount of mercurous chloride formed 
in A and the amount of mercurous clfloride 
formed in B was assumed to he proportional 
to the energy absorlxtd l)y the .':olution in 
Flask C. I'rom Table I it seems that the 
absorbing power of Edcr’s solution and 
the absorbing power of the solution of 
a-acctoxymcrcuri-/5-mcthoxy hydrocinnamic 
ethyl ester are the same, wdthin the limits of 
the experimental error. 


T.VBLE I 


15 C.C; OF KDER’s SOLUTION IN FLASKS A 
AND B 


60 K.v. 

Time Blank 
Flask (min.) c.c. thio 

AND 

c.c. 

thio 

titr. 

5 MA. 

c.c. 

thio 

Hg 

m^. 

Hg 

diff. 

mg. 

Hg 

I 

A 

7Vz 

9.23 

7.80 

1.43 

2.89 



B 


9.23 

8.98 

0.25 

0.50 

2.39 

II 

A 

7Vz 

9.24 

7.15 

2.09 

4.23 



B 

7'A 

9.24 

8.55 

0.69 

1.39 

2.84 

III 

A 

7A 

9.29 

7.60 

1.69 

3.42 



B 


9.29 

8.78 

0.51 

1.03 

2.39 

IV 

A 

5 

9.25 

8.21 

1.04 

2.10 



B 

5 

9.25 

9.08 

0.17 

0.34 

1.76 

V 

A 

5 

9.25 

8.00 

1.25 

2.53 



B 

5 

9,25 

8.79 

0.46 

0.93 

1.60 


Sodium thiosulfate 0.01008 N. 

1 c.c. of the iodine solution used to dissolve the pre- 
cipitate. 

Eder’s solution in Flask C for I and IV. 
o-acctoxymercuri-p-methoxy hydrocinnamic ethyl 
ester solution in Flask C for II, III, and V. 


The Eder’s solution used contained ap- 
proximately 20 grams of mercury per liter, 
but since the solubility of a-acetoxymercuri- 
^-methoxy hydrocinnamic ethyl ester did 
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not permit the preparation of a solution of 
the same concentration, the solution used 
contained only 6.03 gm. of mercury per 
liter After 15 c.c. of Eder’s solution had 
been irradiated for 10 minutes, mercurous 
chloride equivalent to 4.5 mg of mercury 
^vas precipitated. Irradiation for 14 hours 
under the same conditions was necessary to 
nrecipitate 4.5 mg. of mercur>' from the 

«-acetoxymercuri-^-methoxy hydrocinnamic 


ethyl ester solution. 

Over a considerable range of voltages and 
filters, Quimby and Downes (12) found the 
amount of mercury precipitated by 840 r 
to be 0.58 mg. per c.c., with an experi- 
mental variation of less than 3 per cent. 
With the X-ray tube operating at 60 kilo- 
volts and 5 milliamperes, from Table I, 1.76 
mg. of mercury per 15 c.c. of solution was 
proportional to the energ)' absorbed by Ed- 
er’s solution in 5 minutes. 


2^X840=l-0r, 

Therefore the quantity of radiation ab- 
sorbed by 1 c.c. of the solution is 34 r 
jjcr minute. 

|» Assuming that the solution of ct-acetoxy- 
BDercuri-/3-methoxy hydrocinnamic ethyl es- 
qer has the same absorbing power as Eder’s 
solution, 28,500 r are required to pre- 
cipitate 0.293 mg. of mercury' per c.c. from 
a solution of the organic compound. Such 


results indicate that a valuable new method 
for the evaluation of strength of bonds in 
organic molecules is here available to the 
chemist. 

3. Condensations of aldehydes and ke- 
tones . — Reactions in the field of organic 
chemistry offer many opportunities for the 
study of the effects of X-radiation with the 
possibility that much larger changes may be 
observed than in the examples of inorganic ^ 
compounds thus far considered. As one 
promising type was chosen the condensation 
reaction of aldehydes and ketones, particu- 
larly on account of the known photochem- 
ical reactions of formaldehydes to form sug- 
ars. Claisen and Claparede (21) prepared 
phenylstyryl ketone by mixing benzaldehyde 
and acetophenone in equal proportions, satu- 
rating with hydrogen chloride gas, and al- 
lowing to stand in the cold for 12 hours. 
The hydrogen chloride was then removed 
from the product by heating the mixture on 
the water bath for several hours. The ketone 
so produced was crystallized from petroleum 
ether with a yield of 32 per cent. While 
this reaction has the disadvantage that it 
will proceed without radiation, it was 
thought that there might be a distinct cata- 
lytic effect in irradiation. Accordingly two 
samples of each of the several mixtures 
were placed in exactly the same place, at 
50°, one being entirely protected '' 


RESULTS OF SERIES OF EXPERIMENTS 


E, 


to 


No. 

Aldcliyde 

G. 


G. 

HCI G 

i« 

Benz- 

15 

Acetophenone 

15 

2 g. 1 

2 

4-OH-Bcnz- 

1 

Acetophenone 

1 

5 drops 

3 

4-OH-Benz- 

1 

Benzaldehyde 

1 

5 drops 

4b 

Benz- 

30 

. 


I c.c. (coned.) 

5^* 

Pipcronal 

5 

Acetophenone 

Excess 

10 drops 

6 

.Acetal- 


Acetone. — Two samples 
amount of dark red 
para-acctaldchyde. 

were treated in similar ■ 
oil" was formed, probably' 

7 

Salicyl- 

.... 

Acetophenone.— 

-i nc product formed only with ex 


red oil, and not chalconc, which the usual cc 
could not he co'stalHzed from alcoholic solution 


“Bciualdcliyde -f- acetophenone — > phenyl styryl ketone (GHiCH = CHCOGH 
t'McltinK point of product 125°, probably stilbene, GHiCH — CHCeHj. 
‘■XfeltiuR point of product (both) 119-120°, colorless needles. 
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a control anil the other exposed to X-rays 
from a tungsten target tube with an ef- 
fective wave length of 0.24 A. for a period 
of five hours. 

Sununarizing the results of these reac- 
tions, it niay he concluded that the con- 
densation of aldehydes with ketones is 
markedly catalyzed by X-radiation, wdiile 
the condensation of aldehyde with aldehyde 
is affected not at all or to only a small e.x- 
tent by the rays. 

4. A test of the theory of hydrogen 
peroxide formation in the photo-chemical 
oxidation of potassium iodide and the re- 
duction of potassium nitrate . — Inasmuch as 
experiments by docker have shown that 
X-radiation influences the decomposition 
and also the formation of hydrogen per- 
oxide, it seemed possible that the oxidations 
noted in aqueous solution were merel}'^ sec- 
ondary reactions following the production 
and subsequent decomposition of hydrogen 
peroxide from w'ater and oxygen. The fol- 
lowing set of experiments was designed to 
test this hypothesis. 

1. Two tlrin-walled pyrex tubes were 
filled with a 2 per cent potassium iodide or 
0-1 M potassium nitrate solution. Through 
the following devices one was kept saturated 
with oxygen while the other was freed of 
the gas, and both were exposed to the same 
dose of radiation. 

(tt) One was boiled to expel oxygen, 
cooled in a nitrogen atmosphere, and sealed. 
The other was provided with an outlet into 
an absorption bulb of potassium iodide not 
exposed to the radiation, and a slow stream 
of oxygen or air bubbled through during 
the exposure. 

(b) One was heated to 100° to expel 
oxygen a;nd sealed at that temperature , t le 
other was saturated with ox)'-gen at 0 an 
scslcd 

The experimental data, wdiich ^e illus 
trated by the accompanying graph, ^ 

revealed the following facts. ( ) 


decomposition of potassium iodide in the 
absence of oxygen is a straight line function 
of the dosage of radiation; (2) the de- 
composition of potassium iodide in the 
presence of an excess of oxygen takes place 
to a larger extent, and is not in direct pro- 
portion to the amount of radiation; (3) the 
decomposition of potassium nitrate is a 
straight line function of the dosage of radia- 
tion, and is independent of the presence of 
oxygen; (4) the ratio of molecules of po- 
tassium nitrate to molecules of potassium 
iodide decomposed by the same amount of 
radiation is 2.90:1. 

The following conclusion might, there- 
fore, be drawn from the data: The decom- 
position of potassium iodide in the first case 
(absence of oxygen) is independent of any 
hydrogen peroxide mechanism which re- 
quires the presence of oxygen. Even if the 
objection should be raised that a very slight 
amount of oxygen might have been retained 
by the water under experimental conditions, 
the direct proportionality between dosage of 
radiation and amount of change would indi- 
cate that the concentrations of the initial re- 
actants do not change appreciably, a condi- 
tion which is true for the water and potas- 
sium iodide but not for the oxygen. The 
reaction occurring would seem to be 

KI -f H.O = KOH 4- I -{- 

Though this reaction would involve a large 
increase in free energy'', the amount of energy 
absorbed in the radiation is much greater. 
The production of hydrogen from water 
under the radiation by X-rays has been 
noted by Fricke. 

In the presence of excess oxy'gen, how- 
ever, there is a possibility of the formation 
and subsequent decomposition of hy'drogen 
peroxide, as suggested by Glocker, and con- 
sequent freeing of iodine. This effect might 
either supplant or merely add to the reaction 
discussed above; in cither case more iodine 
would be freed, and the relation between 
dosage and chemical change might not be 
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linear. Tlii.s conclusion is consistent with 
the experimental data. 

The same reasoning' shows that the de- 
composition of potassium nitrate is inde- 
pendent in any case of the hydrogen per- 
oxide formation. The reaction occurring is 
KNO.i = KNO; J/^Os. This is consistent 
with the fact that hydrogeji peroxide docs 
not affect a solution of potassium nitrate 
but o.xidizes a solution of potassium iodide. 

Thus it is concluded that the mechanism 
of the formation and subscciucnt decomposi- 
tion of hydrogen peroxide is not essential 
for oxidation in aqueous solutions. In cer- 
tain special cases, however, it may pla)'' a 
contributory part in tbe total effect. 

In connection with the above results, tests 
were made for the presence of ozone and 
hydrogen peroxide. A stream of oxygen 
saturated with w’ater vapor was allowed to 
flow past a thin glass window which was 
exposed to radiation. The gas was then 
passed into an absorption tube containing 
potassium iodide solution. No trace of free 
iodine was found after an exposure of 15 
hours, during which time 12 liters of oxygen 
passed the window, thus indicating that the 
formation of ozone, unless immediately de- 
composed, occurred to a negligible extent. 

In order to test for hydrogen peroxide, a 
tube of distilled water was exposed to radia- 
tion for nine hours and opened into a solu- 
tion of potassium iodide. No free iodine was 
detected. Glocker reports the detection of a 
small amount of hydrogen peroxide under 
similar circumstances. Inasmuch as radia- 
tion has been conclusively shown to cause 
the decomposition of hydrogen peroxide, it 
is probable that a small amount may have 
formed and decomposed before detection. 

5. Experiments zvith simultaneous hia- 
^iation by ultra-violet light and X-iays.-— 
Some recent evidence has been obtained in 
this laborator}^ that the physiological effects 
of X-rays, for example, on fungi are accen 
hinfo,! i.-_ iif^npniis ultra- 


violet irradiation ; in other words, the effects 
of the two kinds of rays are not additive. 
It was then thought advisable to test this 
observation with inorganic substances. 

T\vo similar quartz weighing bottles con- 
taining 12 C.C., each filled with 0.01 M 
potassium ioclate, are arranged so that the 
light from a mercur}^ arc lamp is evenly dis- 
tributed between them. One is in the path of 
X-rays, from which the other is shielded by 
a lead screen. The temperature coefficient 
of the reaction is low, but the temperatures 
arc maintained as nearly equal as possible 
Iw' cooling with a stream of water or of air 
from two equal openings in the same nozzle. 
Inasmuch as there is no procedure suitable 
for directly determining such small amounts 
of iodine and potassium iodide in the pres- 
ence of potassium iodate, the following 
method was adopted: Ten c.c. of the reaction 
mixture was shaken in a separatory funnel 
with chloroform. The chloroform layer was 
drawn off and the residue weakly acidified 
with 0.4 c.c. of N sulfuric acid. Under these 
conditions the potassium iodide and potas- 
sium iodate react to give iodine, which is 
extracted with chloroform. The extracts are 
titrated with 0.001 N sodium thiosulfate. 
In a run of three and one-half hours at 70 
K.V. and 5 ma., the following results were' 
obtained : 


U.v 1 

U. V. -f- 
X-raj’s 

X-rays 

CUof 0.001 N 
thiosulfate used 

I 0.20 C.C. 
KI 0.10 C.C. 

0.13 c.c. 
0.20 c.c. 


Total 1 

0.30 c.c. 

0.33 c.c. 

0.03 c.c. 


In two other experiments, where the differ- 
ence was measured qualitatively b}' the 
depth of color in the chloroform la}'er, the 
potassium iodide was found to be appreci- 
ably greater in tiie tube subjected to X-rays, 
while tire iodine formed in the two cases 
seemed to be about the same with a little 
more perhaps in the ultra-violet alone. Ap- 
parently the effects of ultra-violet light and 
X-ravs in this case arc, within experimental 
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error, additive. The mechanism of this com- 
plicated decomposition as shown by the dis- 
tribution between iodine and potassium 
iodide is evidently affected. The additive 
effect has been further verified more direct- 
ly in the photolysis of potassium nitrate, 

6. Measurement of the intensity of 
X-rays. — ^Any quantitative study of the rela- 
tion between the X-ray dosage and the 
chemical effect produced necessitates an ac- 
curate method of measuring the dosage. An 
international unit of dosage was established 
at the International Congress of Radiology' 
at Stockholm in Julj', 1928, as “the quantity 
of radiation which, when the secondary 
electrons are fully utilized and the wall ef- 
fect of the chamber is avoided, produces in 
one cubic centimeter of atmospheric air at 
0° C. and 76 cm. pressure such a degree of 
conductivity that one electrostatic unit of 
charge is measured at saturation current. 
Tins unit is called the roentgen and is desig- 
nated by ‘r.’ ” 

Two types of ionization chambers are em- 
ployed which tend to avoid by different 
methods the error caused by photo-electrons 
from the wall and electrodes of the chamber. 
One is a large chamber designed to prevent 
wall effects by ha^'ing the walls a7rd elec- 
trodes out of the direct beam and to fully 
utilize the electrons h}' the great distance be- 
tween the electrodes. This type has been 
used by Duane (22). of Harvard, Glasser 

(23) , of the Cleveland Clinic, and Taylor 

(24) . of the Bureau of Standards at Wash- 
ington. The second type is of 1 cubic centi- 
meter or less capacity and has walls of as 
nearly as possible the same atomic number 
of air; this has been used by Fricke and 
Glasser (2o), (docker (25), Behnken (26) 
and others. 

A chamber of the latter type was de- 
signed and con'.tructcd for the present re- 


search. This was turned out from Acheson 
graphite which analyzed as containing 0.2 
per cent ash and was of a cylindrical form. 
The walls were 1 mm. in thickness and the 
capacity of the chamber was 0.999 cubic 
centimeter. The wall itself served as one 
electrode, while an aluminum wire at the 
center, carefully insulated from the walls, 
served as the other electrode. 

This ionization chamber was placed in a 
beam of radiation and the saturation cur- 
rent measured with the aid of a calibrated 
resistance of 1.29 X 10® ohms and a Linde- 
mann electrometer, which Avas calibrated 
Avith a potentiometer with the aid of a 
standard cell. 

7. Energy relations in the photolysis of 
potasshini nitrate by X-rays. — ^A study has 
been made of the energy relationships in- 
A'olved in the photolysis of potassium nitrate 
by X-rays. This reaction has been the sub- 
ject of much study in connection with the 
photochemical action of ultra-violet light. 
The unfiltered radiation from a tungsten tar- 
get Coolidge tube, operating at 105 K.V. as 
measured by a sphere gap and 3 ma., was 
used in this work. The effective Avave length, 
measured by the Duane method, which in- 
volves the determination of the thickness of 
aluminum AA-hich has the same absorbing 
poAver as 1 mm. of copper, Avas found to be 
0.236 A. The solutions used Avere of 0.01 M 
potassium nitrate contained in pyrex glass 
bulbs Avhich Avere bloAvn Avith thin-Avalled flat 
sides. IntensitA' measurements Avere made of 
the incident radiation and of the radiation 
AA'hich had passed through the solution. 
From measurements of the total area ex- 
posed the total amount of energ}’’ absorbed 
could be computed. The solutions AA'crc 
analyzed for nitrite by the Warburg method 
as modified by V'illars (27), using weight 
burets and 0.001 X thiosulfate. 

The results of three entirely independent 
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experiments, illustrated in Figure 2, are as In order to express results in terms of 
follows: absolute energy, the absorption coefficients 


Expt. 

Exposed ! 

area I 

(cm.") 

Thickness 
of layer 
(cm.) 

Weight of 1 

0.001 AT j 

thio, g. j 

Incident 
energy per cm." 
per sec., r j 

Energy absorbed 
per cm." 
per sec., r 

1 

15.48 

1.62 



0.80 

2 

15.90 

1.04 



.490 

3 

12.91 

1.12 



.535 


Total energy 
absorbed (10 hrs.) 

Molecules react- 
ing per r 

Molecules per 

ion pair (M/N) 

Energy 

cal./mole 

445,680 r 



1.31 X 10' 

280,476 r 



1.25 X 10' 

248,400 r 

5.58 X 10" 

0.2-0.3 

1.31 X 10' 


Fairbrother makes the assumption that a 
given amount of radiation will produce ap- 
proximately the same number of ion pairs 
in a dilute aqueous solution as are produced 
in the same weight of air, inasmuch as the 
atomic numbers of air and water are not 
very different. To allow for relative densi- 
ties of air and dilute solution, a factor of 
about 1,000 is involved. If this assumption 
is adopted, the number of molecules of 
potassium nitrate ^Yhich react for each ion 
pair may be calculated 
total cncrgj' 

= no. ion pairs per c.c. in 

charge on electron 

10 '" 

air = = 2.1X10’ ion pairs per c.c. in air, or 

4.774 

approximately 2 X 10” ion pairs per c.c. in the solu- 
tion ; 

7 

no. molecules reacting 

= molecules per ion pair 

no. ion pairs 

Using the data given above, the values for 
the latter are between 0.2 and 0.3 for this 
cndotiiermic decomposition of potassium 
nitrate. The number of molecules per ion 
pair may be calculated independently from 
the energy in calories per mole and the work 
retiuired to form one ion pair (35 volts) : 
(1.313 X 10^ cal./mole KNO.O / (23,000 X 
35 cal./mole ion pairs), or approximately 
0.1 molecule of potassium nitrate per ion 
pair. This is in satisfactor}' agreement with 
the value calculated above, considering ex- 
perimental difficulty, and with the order of 
magnitude to be expected thermodynamic- 
allv. 


and the fraction of the absorbed energy 
which is converted into the kinetic energy of 
electrons and thence into the work of for- 
mation of ions must be known. The absorp- 
tion coefficient, 0.228, as calculated from the 
above data, agrees very closely with the 
A'alue for absorption of the same wave 
length in water interpolated from a series 
of values given by Glocker. The fraction 
of the total absorbed energy converted into 
work of formation of ions is the ratio of 
the values of the absorption coefficients for 
the energy^ given to recoil and photo-elec- 
trons to that of the total absorption coeffi- 
cient. Using A’-alues recorded by Glocker, 
this fraction for the effective wave length 
used is 0.263. 

The absorbed energy as measured in r 
may be converted into ergs b}' the use of 
the formula proposed by Rump (28) and 
Kulenkampff’s (29) experimental value of 
35 volts as the work required to form one 
ion pair in air 

4 = -L- ( P—') 

i 0.36 \r (T, / 

where E/i= 1944 ergs/r. p = density, 
e = 35 volts, and t -f- ffv = absorption coeffi- 
cient attributed to recoil and photo-electrons. 

Thus the total energy absorbed in Expt. 

1 is 445,680 X 1944 ergs, the fraction 0.263 
of which is transformed into work of ioniza- 
tion. At the same time 4.117 X 10~^ moles 
of potassium nitrate arc transformed. Thus 
the energy rate is 1.313 X 10' cal. /mole of 
reactant. 
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The heal of decomposition of potassium 
nitrate calculated from band spectra of oxy- 
gen and thcrmochcmical dara (30) is 
1.03 X 10’’ cal,/mole. Thus it seems evident 
that not more than 0.8 per cent of the 
energ}’ absorbed and utilized in formation of 
ions in the solution appears as chemical dis- 
sociation of the molecule of potassium 
nitrate. 

X-rays and colloidal lead . — Since the 
discovery by Blair Bell in England that in 
the treatment of cancer injection of colloidal 
lead followed by irradiation with X-rays 
materially increases the therapeutic benefits 
beyond those from radiation alone, there has 
been a great interest in the mechanism in- 
volved. There are two possibilities; that 
the finely divided lead produces secondary 
X-rays in siiii in the tissues, or that the lead 
has a specific chemical effect in the tissues 
entirely apart from any interaction between 
the colloid and X-rays. In an effort to throw 
some light upon the mechanism, several ex- 
periments have been undertaken with col- 
loidal lead and simple inorganic systems in- 
stead of the complex biological tissues. 

Preparation of colloidal lead. — Solutions 
of colloidal lead were prepared in various 
dispersion media by the Bredig arc method, 
using pure lead electrodes of 6 mm. diameter 
held in an adjustable spark gap device. The 
beaker in which the colloid was prepared 
was surrounded by an ice-bath at all times. 
Some preparations were carried out in a 
nitrogen atmosphere. Much of the lead used 
was prepared by the following procedure. 
An arc was maintained for 10 minutes in 
300 c.c. of water redistilled from alkaline 
permanganate, and having a of 6.6 as 
measured by Pierre and Fudge’s method. 
The product was centrifuged at 1 ,200 r.p.m. 
for 25 minutes and 1,600 r.p.m. for five 
minutes, siphoned off into containers and 
covered with a layer of paraffin. In some 
cases 0.1 c.c. of 1 per cent acetic acid was 


added to 30 c.c. of colloidal lead before seal- 
ing. 

The colloidal lead is black in thick layers 
and brown in thin layers or at high concen- 
trations. It is stable for months when pro- 
tected from the air but decomposes rapidly 
when exposed to air to form a white sus- 
pension determined by Telkes (31) as lead 
carbonate. It is much more stable in a nitro- 
gen atmosphere but decomposition is not en- 
tirely prevented. Boiling does not affect the 
stability. Colloidal lead is coagulated by 
electrolytes and is a rather vigorous reduc- 
ing agent. When it is placed in a U-tube 
fitted with electrodes the boundaries may be 
seen to move toward the cathode, indicating 
that the particles are positively charged. 

Table II (page 258) lists the results ob- 
tained in several preparations. 

The method used by Telkes for analysis 
was followed with slight modifications. A 
25 cubic centimeter sample of colloidal lead 
was dissolved in 0.8 c.c. of 10 per cent acetic 
acid. Standard potassium dichromate was 
added in excess and the precipitate allowed 
to settle. The precipitate was then filtered 
off, and to the filtrate and washings were 
added 5 c.c. of coned, hydrochloric acid and 
5 c.c. of 10 per cent potassium iodide. The 
iodine freed was titrated after three minutes 
with standard tlnosulfate, using starch indi- 


;or. 

Effect of X-rays on the coagidaiion of 
'loidal lead. —According to Crowther and 
irbrother, positive colloids are coagulated 
exposure to X-rays and consequently this 
ect should be noted in the case of col- 
dal lead. A series of experiments seemed 
show that the lead was not coagulated but 
m stabilized to a slight extent. 

1 Ten c.c. of colloidal lead was placed 
each of two thin pyrex test tubes and cov- 
;d with a paraffin seal. One was exposed 
r 30 minutes at a distance of ten inches 
>m the target of a tungsten target tube 
uning at a voltage of 60,000 and a cur- 



258 


RADIOLOGY 


TABLE II 

PREPARATION OF COLLOIDAL LEAD 


Dispersion 

^Medium 

Time 

(min.) 

Arc 1 

(amps.) 

Volts 

Centrifuge 
(Min.) (R.p.m.) 

Pb per 100 g. 
of Soln. 

1 

Remarks 

1 

2 

3 

Redist. HjO® 
Redist. HiO 

Redist. H-0 

10 

10 

IS 

2.5 

2.6 1 

2.8 

40 

40 

40 

1 

5 840 

5 1200 

i20 1200 

1 10 1800 

0.04451 

.04451 

.05583 

.05470 

"b 

4 

Redist. H 2 O 

12 

2.8 

30-40 

j 

j 

f20 1600 

f 5 1800 


C 

c 

5 

6 

95% Alcohol 

10% Sucrose 

5 

10 

2.8 

2.8 

i 35 

i 

: 35 

1 

1 

(10 1200 1 

[10 600 

20 1200 

.05015 

d 

d 

e 


c Plus one drop of 0.1 N sodium hydroxide (Pk/). Some further settling out at higher rate of 
centrifuging. rO.1-0.2 c.c. of 1 per cent acetic acid added to tubes before sealing. ^ Coagulated. Partially 
settled. Some remained as colloid for over a week. Less stable on standing than water solution. 


rent of 4 to 5 amperes, while the other (un- 
exposed) was maintained at nearly the same 
temperature ; 0.6 c.c. of 2.7 per cent calcium 
chloride was added to each and the tubes 
Avere viewed against a brightly illuminated 
background. Eight minutes elapsed before 
coagulation was idsible in the unexposed, 
eleven minutes for the exposed. 

2. The experiment was repeated using a 
145-minute exposure at a voltage of 70,000 ; 
0.4 c.c. of 0.5 per cent sodium chloride was 
added to coagrdate and 45 minutes were nec- 
essary to obtain visible coagulation of the 
unexposed, while 53 minutes were required 
for the exposed. This result was duplicated. 

3. Two tubes of lead which had been 
prepared for over a month were placed in 
the X-ray hovising, five inches from the tar- 
get, one protected by a lead shield, and ex- 
posed for ten and one-half hours. A slight 
amount of decomposition was evident in 
both; 0.5 c.c. of sodium chloride was added 
to each. In two minutes both had coagulated 
but the licpud in the case of the unexposed 
Avas clear, shoAving complete coagulation, 
Avhilc the other had the broAvn color of dilute 
colloidal lead, evidencing incomplete coagu- 
lation lasting for over an hour. 

4. The action of rays from a molybde- 
num t.arget tube operating at 30,000 volts 
had no apparent coagulatory effect on col- 
loidal lead in a pyrex glass bulb 0.0035 mm. 
in thickness. 

Secondary radiation from colloidal lead. 


— ^A very thin Availed pyrex tube 7 mm. in 
diameter and 10 mm. in length Avas ad- 
justed so that a beam of X-ra}’'s from a pin- 
hole Avould pass doAAm the length Avithout 
hitting the Avails of the tube. Around this a 
piece of film AA^as placed in a cylindrical 
holder of radius 2 centimeters. A blank 
taken Avith a ten-minute exposure of the 
empty tulie shoAved no effect upon the film. 
The film Avas completely blackened in a ten- 
minute e.xposure A\'hen the tube Avas filled 
Avith Avater. With the tube filled Avith col- 
loidal lead, the blackening decreased with 
increase in distance from the point AA'here 
the beam entered the column of lead and in- 
creased Avith time of exposure. It is evident 
that the intensity of secondary rays pro- 
duced from the lead AA^hen measured at a 
given distance from the primai*}^ beam is 
A'ery much less than that for secondary rays 
from Avater under identical conditions. 

Effect of colloidal lead ^tpon a chemical 
reaction. — The immersion of sugar Avas 
chosen for investigation because the reaction 
in neutral or alkaline solution has been 
found to be very slightly accelerated by 
X-rays. A series of experiments shoAVS that 
the reaction is not appreciably affected by 
the presence of colloidal lead during the e.x- 
posure to X-rays. 

1. A 5 per cent solution of sugar Avith 
specific rotation at 20° of 66.5 Avas prepared. 
Tests shoAved that the rotation Avas not af- 
fected by several days’ standing or pro- 
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longed healing at Then 25 c.c. of tiiis 
solution with 2 c.c. of a 0.05 per cent .solu- 
tion of colloidal lead wa.s .scaled in a bulb 
and exposed to X-rays. A similar bulb was 
protected from the rays. At the end of a 
si.v-Iioiir ex[)o.surc at 60,000 volts and 2 to 
5 ma.. the lead wa.s dissolved by O.I c.c. of 
iV acetic acid and the rotation measured. 
The two readings checked exactly. 

2. A solution of colloidal lead in sugar 
solution Avas made by arcing for five min- 
utes in a 5 per cent sugar solution and cen- 
trifuging for 20 minutes at 1,200 revo- 
lutions per minute. After a four-hour c.x- 
posure at 70,000 A‘olt,s and 4 nia. the .sac- 
charimeter reading of 38.3 was found to be 
identical for the solution containing colloidal 
lead and the original solution similarly e.v- 
posed to X-rays. 

3. Colloidal lead was prepared in a 5 
per cent sugar solution and a similar ex- 
periment carried out using an irradiation of 
17^4 hours. The following data were ob- 
tained: 


cal eHcct, rather than the jjroduction of 
.secotidary rays. This agrees witli the recent 
observation that rollnidal gold, which should 
produce sccondars ra\s as easily as lead, 
has no beneficial effects whatever in the 
Blair Bell technic. 

9, The JJdn nUitioii of colloidal clays . — 
The action of \-rays in flocculating colloids 
is an established fact. Cla}'- solutions are 
usually highly colloidal. It was the purpose 
of this experiment to find out the action of 
X-rays on the cla}' .slips, It was taken for 
granted that flocculation bears a direct rela- 
tionship with the viscosity of the slip, that 
is. flocculation increases with viscosity, other 
things being equal. 

Advantage was taken of this relationship, 
therefore, by first taking a measurement of 
the viscosity of the slip before raying, and 
then after raying for a certain time. The 
change of viscosity is a direct measure of 
amount of flocculation. 

The viscosity Avas measured by means of 


. Solution 

Original sugar solution 

Sugar solution exposed to X-rays 

Sugar soln. contg. coll, lead, 0.05 g. per 100 g. oi soln, 

Sugar soln. contg. coil, lead e.xposcd to X-rays 

Sugar soln. contg. PI)(NO»); exposed to X-rays 


Sacch. reading, 20° 

PH 

19.1 

6.8 

19.07 

6.8 

19.15 


19.13 

7.8 

18.85 

5,6 


Inasmuch as acetic acid had to be added 
to the lead in order to dissolve it, meas- 
urements could not be made. The value 
given Avas for an undissoh'^ed portion Avhich 
had been exposed to the air and bad formed 
fhe AA'hite cloudy lead carbonate, which did 
oot interfere with the colorimetric measure- 
loent but showed nothing about P® of col- 
loidal lead except that it Avas not acid. 

It may be concluded that colloidal lead 
has no effect upon the inA^ersion of sucrose 
by X-rays ; a considerable effect is obsen e 
in the presence of lead nitrate, but tie 
change in pH alone may account for this. 
Hence upon the basis of these experiments 
the mechanism of the action of cofloidal lea ^ 
in the tissues seems to be the specific c le 


a viscosimeter. A certain volume of the solu- 
tion was allowed to drain off continuously 
from a large capillary, and the time re- 
corded accurately by means of a stop watch. 
The folloAving formula expresses the rela- 
tive A'iscosit}' of a slip 


where F is relatii'e viscosity of the slip, 4 is 
the time required for 100 c.c. of the clay 
slip to flow through the viscosimeter (in sec- 
onds), Ns is the specific gravity of the clay 
slip. 4- the time required for 100 c.c. of 
distilled water at the same temperature of 
the slip to flow through the viscosimeter (in 
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seconds), and j,,. is the specific gravity of 
water at that temperature. 

The clay slips u'ere enclosed in 1 -liter 
glass vessels tightly closed and exposed- to 
radiation from a molybdenum target X-ray 
tube at 30,000 volts for 1,200 milliampere- 
hours. 

The data and calculations are as follows: 

1. Florida Kaolin: 

tg = time for 100 c.c. of slip before ray- 
ing to flow through the -sdscosim- 
eter = 21 sec. 

= time for 100 c.c. of water to flow 
throvrgh the viscosimeter = 12.0 
sec. 

t'e. ~ time for 100 c.c. of slip after ray- 
ing to flow through the viscosim- 
eter = 21 sec. 

5's== 1.210 = specific gravity of the slip. 

= 1-0 == density of water. 

Relative viscosity before raying = 

21X1-210 . 

12X1-00 

the same as that after raying. 

Hence X-rays have no effect of floccula- 
tion on Florida kaolin, which is a 
ver)' pure kaolin. 

/2. Anna, Illinois, Kaolin: 

ty = 25 sec. before raying. 

t's = 29 sec. after raying. 

5, = 1.197. 

/,v~12sec. = 1.0. 

F before raying= (25 X 1-197) / (12 
X 1) =2.49. ' 

F after raying = (29 X 1-197) / (12 X 
1) =2.90. 

Increase in relative viscosity due to ray- 
ing. 16.5 per cent. 

3. Tennessee Ball Clay No. 5: 

f^ = 22.5 sec. before raying. 

= 25.5 sec. after raving. 

T,= 1.200. 

1' before raving = ( 22.5 X 1.20) / (12 
XI) =2.25. 


F after raying = (25.5 X 1-20) / (12 
XI) =2.55. 

Increase in relative viscosity due to ray- 
ing, 11.8 per cent. 

An analysis of the latter two clays shows 
that they are impure kaolins containing 
some proteins and other organic substances; 
the increase in relative viscosity due to ray- 
ing is a relative measure of the amount of 
protein substance present, since the pure 
Florida kaolin is entirely unaffected. There- 
fore, the protein is most sensitive to coagu- 
lation and affects the slips markedly even 
though present in very small amounts. 

The authors are indebted to Mr. T. Kuro- 
sawa and to Mr. D. T. Shaw for assistance 
in making observations, respectively, on the 
condensation reactions and on the coagula- 
tion of colloidal cla 3 's. 

SUMMARY 

1. Several chemical systems which are 
known to undergo photochemical change in 
ultra-violet light are investigated with 
X-rays, in most cases of an effective wave 
length of 0.24 A. Most of the changes, if 
anj'-, are very small. 

2. The most sensitive reactions found 
besides oxidation of solutions of ferrous 
to ferric salts are a series of aldehyde-ketone 
condensations, investigated photochemically 
for the first time. Aldehyde-aldehyde con- 
densations are much less affected by X-radi- 
ation. 

3. X-rays split out metallic mercury 
from a-acetoxymercuri-fl-rnethoxy hydro- 
cinnamic ethyl ester, 0.293 mg. of mercur)’ 
being precipitated by 28,500 r. 

4. The energ\' relations involved in the 
photolj'sis of potassium nitrate by X-ray' 
arc quantitatively determined, including an 
accurate measurement of intensity and dos- 
age in r with a 1 c.c. air-wall ionization 
chamber. There are 5.58X10” molecules 
reacting per r, or approximatelj' 0.2 mole- 
cule per ion pair. The energy in calories 
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per mole is l.ol X lOL Thus less than 0.8 
per cent of the cncrq-y ah.sorhed aiul utilized 
in the formation of ions in solution appears 
as chemical dis.sociaiion of the potassium 
nitrate molecule. 

a. Simultaneous irradiatitm of potas- 
sium iodatc and potassium nitrate solutions 
with X-rays and ultra-violet lijjht producc.s 
additive chemical effects in contrast with 
non-additive biological effects on funii'i. etc. 

6- A thorouf,di test is made in potassium 
iodide and potassium nitrate solutions of the 
theory that chemical effects arc secondary 
and due to the formation of hydro^fcji per- 
oxide. 

Colloidal lead u.'^ed in the Blair Bell 
technic for cancer therapy is studied from 
the standpoints of preparation, stability, co- 
agpilation by X-rays, production of .secon- 
dar}’ X-rays, and catalytic effect in reactions 
subjected to irradiation. The specific chemi- 
cal effect rather than the action of producing 
secondary X-rays iit sitit in the tissues is in- 
dicated. 

8. The coagulation by X-rays as cleter- 
^lined by viscosity changes of colloidal clay 
s^ips is found to be a function of the amount 
of organic protein materials present. 
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RADIATION SENSITIZATION, WITH CASE REPORT^ 
By VERNOR IL ilOORE, A.B., Grand Rapids, :Michigan- 


A llergic reactions of the bod)' to 
various physical agents, including 
visible light, are well known, but little 
is found in the literature regarding similar 
effects produced by X-rays or radium. The 
following case is presented with the quer)-: 
Is this a case of radiation sensitization? 

CASE HISTORY 

S. M. A., female, aged fifty-two, appeared 
January 15, 1923, for post-operatii'e radia- 
tion for carcinoma of the left breast, at 
which time the following history was ob- 
tained. Her father died at seventy-six, of 
cerebral hemorrhage; her mother died at 
sevent)'-four of pneumonia; one sister died 
of t)'phoid at eighteen, and another of sub- 
phrenic abscess at twenty-nine; two sisters 
and one brother died in infancy, from causes 
unknown to her. She had always been well 
until she developed a carcinoma in the right 
breast, which was removed in June, 1922. 
A little later a gland in the right supra- 
avicular space was found, and extirpated. 
/Shortly after this she developed a lump in 
the left breast, which was removed in Octo- 
ber. 1922. One month later the left supra- 
clavicular glands became painful to touch 
and were operated on. The pathological re- 
port showed active medullary carcinoma and 
adenocarcinoma of the lymph glands, with 
areas of necrosis. At the time of her ap- 
pearance for post-operative radiation, the 
physical examination was essentially nega- 
tive. The urinalysis showed a faint trace of 
albumin, and an occasional small, finely 
granular cast, but was otherwise normal. 
The blood count showed hemoglobin 90 per 
cent; the red cells. 4,500,000; the white 
cells, 5,980; the differential, 66 pol ymorpho- 

liclorc the Ra.holoeical Society of North .'Ltocrica 
at the loiirteer.th .\r.nu.-il Meetinf;. at Chicaao. Dec. 3-7. 


nuclears, 18 small and 12 large lymphocytes, 
1 eosinophile, and 3 transitionals. 

The patient was given deep therapy over 
the left thorax, through anterior, left lateral, 
and posterior points of entry, each with the 
following technic: 200 K.V., 6 ma., 50 cm. 
target-to-skin distance, filter 0.75 Cu, 1 Al, 
20 x 20 field, time 2 hours. The left cendcal 
glands, axilla, and breast regions were ex- 
posed, followed by a slight primary ery- 
thema, sharply demarcated over the area 
treated, which disappeared within twenty- 
four hours. There was considerable nausea 
for several days following the radiation. A 
scA'ere reaction followed, but the skin re- 
covered Avithout subsequent atrophy. 

A solidification of the left lung after- 
AA’ards developed, and in June, 1923, a roent- 
genogram shoAved fluid in the left pleural 
cavity, from Avhich 280 c.c. of a clear yelloAV- 
ish fluid Avas remoA-ed. A montli later an 
operation Avas done in the right supracla- 
A'icular space, but no glands Avere found. 
The right arm Avas SAvollen and an unusual- 
ly persistent cough Avas present. The tem- 
perature and pulse Avere normal. In August 
of 1923 chest stereograms shoAved a clear- 
ing of the fibrosis in the left lung. Roent- 
genograms of the shoulder girdles Avere neg- 
atiA'e for bone metastases. In November, 
1923, radium Avas applied to the right supra- 
claA'icular glands. Taa’o areas AA'ere treated 
Avith 50 mg, filtered through 1 mm. of brass 
at 1 cm, distance for six hours, and three 
areas in addition Avith the same technic the 
next day. Further radium Avas given to the 
right neck in January, 1924, AA'hen sei'en 
hours to each of tAvo areas aa'rs adminis- 
tered. The blood count then showed: 90 
per cent hemoglobin; 8,600 Avhites; differ- 
ential, 60 per cent polymorphonuclcars, 13 
small and 21 large lymphocytes, 3 eosino- 
philes, 1 basophile, and 2 transitionals. Tavo 
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months later, twelve hours of radium, 50 
mg. at 1 ciu. distance with 2 mm. brass were 
applied in one area of the left ncclc. In 
June, 1924, the right supraclavicular region 
was treated over one area with the same 
filtration and distance. In September, 50 
mg. for five hours was placed over the left 
neck, with the same technic. Itloderatc radi- 
ation sickness after each treatment was the 
rule. 

Exactly one month from this treatment, 
while teaching in the classroom, the patient, 
who previously had been quite well, sud- 
denly was seized with a pain about her heart 
so severe that she was assisted home imme- 
diately and put to bed. She became worse 
rapidly and was soon cyanotic, almost-pulsc- 
less, and had marked difficult}’’ in breathing. 
Soon afterwards, when her physician ar- 
rived, she had revived slightly. He found 
her pulse 120 and the temperature 103 de- 
grees, and administered morphine and some 
preparation of digitalis. The cyanosis in- 
creased rapidly, so that soon the fingers and 
hands as well as the face were blue. She 
complained of feeling cold and hot water 
bottles were put around her. The left arm 
began swelling during the night, until it was 
twice normal in size, hard and firm to the 
touch, and did not pit easily on pressure. 
Severe itching of the skin of the chest and 
arms was present, and these parts became 
'cry red towards evening. Her brother, a 
Surgeon from a near-by city who was called, 
reports that the urine was negative at that 
time. The erythema continued for three 
da3’s; then her right arm began to swell and 
both reached such size that she could move 
neither. The pulse and temperature re- 
mained about the same. Vomiting was so 
severe throughout the attack that no food 
"’as retained. Gradual improvement from 
this time on was seen. The swelling in the 
arms began to recede towards evening, but 
returned towards noon the following day. 
One week from the onset, the arms were 


practically normal in .size; two days later 
.she sal up, and soon made a rapid and ap- 
parently complete recovery. 

She returned November 11, 1924. for 
e.xamination, feeling pcrfecth well, and told 
of her recent attack, concerning which, 
however, she was somcwb.ii imf finite. R 
was considered that ^lu prob.'djl) had had a 
pneumonia, and a^ daie were ]>alpab!c 
glands still prc.sent in tin- Iclt neck, she was 
given 50 mg. of radium through 1 mm. of 
brass, 1 cm. distance, over one area, for 
eight hours. She was slightly n.auseated 
during the night, l)Ut remained perfect!} 
well until December 8. 1924, twenty-seven 
days after radium was last ,ipi)lied At tiiat 
time she was taken suddenly ill, and bad 
practically an exact repetition of the symp- 
toms of the previous attack, except more 
severe. Her temperature rose abruptly to 
107, and reached 108. There was marked 
swelling of all parts of the body, including 
the lower and particularly the upper ex- 
tremities, and large wheals over the chest 
were present. There was severe redness and 
itching of the skin. The heart was greatly 
embarrassed, respiration was labored, with 
inspirator}’’ dyspnea, and moist rales were 
heard over both lungs. Tlie symptoms rapid- 
ly grew worse and no medication, including 
adrenalin, had any noticeable effect. She 
died from this most fulminating illness three 
days after the onset of symptoms. No 
autopsy was done. 

The case reported suggests at least the 
possibility that the symptoms were the re- 
sult of radiation. The literature describes 
the immediate effects of exposure of the 
body to radiation, also the local inflamma- 
tory reaction, but is very meager in describ- 
ino’ later effects. De Courmelles, in 1924. 
under the title of “Radioanaphylaxis,” de- 
scribes a case of sensitization to radiation. 
Ten X-ray treatments for uterine fibroid 
were followed after a considerable lapse of 
time by a return of the symptoms, for which 
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another series of treatments were given. 
After the last series the patient had a tem- 
perature of 40'’ C., with nausea, vomit- 
ing, and diarrhea, accompanied b}' great 
prostration. The inten’^al beLveen the treat- 
ment and the onset of symptoms is not 
given, but the case is at least strongly sug- 
gestive of his title — radioanaphylaxis. He 
states that he has observed other cases of 
severe reaction w'here a long interval has 
elapsed between series. 

Tuffier, in 1924, reported a case of radia- 
tion given over the dorsal vertebras, from 
the sixth to the tenth, for metastases from 
carcinoma of the breast. The patient had 
had considerable radiation for two years 
previously over the left hip, vertebral 
column, and chest. No initial reaction fol- 
lowed the first series, but later vomiting for 
48 hours after each treatment occurred. She 
w’as treated finally over the dorsal vertebra;, 
from the sixth to the tenth, and nearly a 
month later uncontrollable vomiting ap- 
peared, which was continuous, the A'^omitus 
containing blood. The pulse w^as 140, but 
there was no temperature. Adrenalin was 
administered, and the patient, Avho had been 
practically moribund, recovered. Tuffier 
attributed the reaction to damage to the 
adrenals. This case suggests a sensitization 
reaction, although the adrenals were ex- 
posed and probably were affected. The pa- 
tient, however, recovered completely, so that 
marked permanent damage to tlie adrenals 
probably did not occur. The relief after 
adrenalin could have followed either or both. 

Schmitz states that the part played by 
autolytic ferments in radiation sickness 
must remain an open question. Severe re- 
actions, he believes, are more likely to fol- 
low irradiation over carcinomatous cervical 
glands than in cases of early carcinoma wdth 
few degenerative changes or with recurrent 
carcinoma, and he l)clieves that the symp- 
toms arc the result of ab'^orption into the 
circulation of protein lilKrrated by destruc- 


tion of cells. Acute symptoms of radiation, 
he states, "may come on wdthin a fcAV hours 
or may be delayed for days or even weeks.” 
He distinguishes between symptoms of acute 
constitutional intoxication and those caused 
by injury to the tissues and organs exposed 
to the X-ray, Avhich are inflammatory and 
occur in from fourteen to twenty-one days. 
The necrotic carcinoma cells in the neck, as 
noted by Schmitz, were present in the Avrit- 
er’s case, and the initial sensitizing doses 
Avere certainly adequate. 

Lignac, in 1924, in discussing the path- 
ogen}' of disease from penetrating radia- 
tion, says: "Cytolosis is neA'er produced im- 
mediately after radiation; biopsy shoAA's a 
modification of the radiated cells only some 
days afterwards, about ten to fifteen. At 
this time an important reaction appears, and 
in some neoplasms, as in the neck or mouth, 
for instance, an edema may be seen to ap- 
pear, bringing about serious local symptoms, 
and also, some general phenomena — malaise, 
temperature, and diarrhea. These secondary 
phenomena are explained by resorption of 
destroyed cells, and from this time begins 
the diminution of the tirmor. It is these 
symptoms that really constitute radiotoxc- 
mia.” As Lignac states, it is logical to ex- 
pect relief after adrenalin Avhether the 
patient is sensitized or not, as both condi- 
tions differ only in degree. He states, in 
conclusion, that “Adrenalin seems to be the 
rational treatment, preventative as well as 
curath'e, in this disease.” 

The late symptoms of radiotoxemia, as 
described by Schmitz, are those of absorp- 
tion of necrotic proteins, and differ from 
those in the Avriter’s case in that no sensi- 
tizing of the patient to previous radiation 
had occurred. The symptoms in unsensi- 
tized cases should be more mild because no 
autolytic ferments are present in sufficient 
quantity to produce sudden splitting up of 
necrotic cells, resulting in allergic shock 
If, hoAVCA'cr, the patient is subjected at some 
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time to a dose of radiation snlTicicnl to pro- 
duce extensive necrosis of tissue, then \vc 
Iiavc a sensitizing dose, which should cause 
ferments to be formed in suflicient (juuntity 
so that tile patient thereafter heconies sen- 
sitirxd to furtlicr radiation. Then, any time 
afterwards, when cells arc killed hy radia- 
tion and thrown into the circulation, a rapid 
splitting up occurs, because the ferments arc 
already present, and can act immediately. 

The case cited presents a strong similarity 
to cases of allergy from other causes. There 
are certain f.actors, however, which may en- 
ter into the case, the effect of which can not 
lie ignored. For c.\ampfc, the original radia- 
tion may have caused injury to the heart 
muscle, producing necrosis of cells and gross 
damage, which later may have given rise to 
intrinsic cardiac syinptoins. R. A. Cooke, 
of New York City, in a personal communi- 
cation, suggests that there may have been a 
cardiac collapse, possibly associated with 
hydropericarclitis, hut believes that the re- 
action in this case might well he due to a 
sensitization resulting from tissue damage 
due to radiation. He adds further that he 
ean see no reason whj'" involution of tissue 
following radiation should not give rise to 
a sensitization. The split products from 
radiation acting on the heart muscle could, 
he believes, have produced the cardiovascu- 
lar collapse. The negative urinarj' findings 
rule out a renal basis for the attacks. In- 
jury to the bronchi or mediastinum maj'^ 
have occurred for the same reason. It is, 
however, difficult to reconcile the symptoms 
which appear typical of angioneurotic edema 
with an)' of these possible explanations. 

Duke has shown that the body may be 
Sensitized to longer wave lengths of light as 
Well as to other physical agents. This may 
appear either as a local or reflex-like re- 
action. It seems logical to expect that the 
shorter wave length also should produce 
similar reactions in the body- 

Warthin states that microscopic changes 
hi the nuclei of cells can be demonstrate 


twelve hours after radiation, but admits 
that the final death of the cell is a gradual 
jirocc.ss lasting many days. According to 
Simpson, the visible effects occur after radi- 
um in from seven to fifteen days, may ap- 
pear within from two to three days, and in 
some cases ma)' he delayed for as long a 
period as four weeks. The inflammatory re- 
action corresponds with the visible effects 
of radiation, but the allergic symptoms 
should occur only after the cells are dead 
and absorption has begun to take place. This 
will occur after the visible effects of radia- 
tion have been present, or, in fact, where no 
surface effect is shown, if the dose admin- 
istered is small. The general experience with 
radiation therapy is, I believe, that the time 
of appearance of the visible effects after 
radiation depends upon the wave length 
used, other factors being equal. The shorter 
the wave length the longer the time before 
visible reaction appears. Hirsch states the 
following in his book on roentgen therapy: 
"The secondary erythema manifests itself 
after a certain time, the so-called latent 
period. Its duration depends upon the radio- 
sensitivity of tlie cells for normal tissues. 
r/ie period is longer for rays of short wave 
length." The gamma rays of radium, being 
the shortest in length, should produce the 
longest latent period of any light rays used. 
Our experience with gamma rays of radium 
is that the visible effect is frequently present 
one month after treatment, although per- 
haps beginning to subside. Necrosis of cells, 
that is, actual and complete death, shoitld 
occur on the average about one month after 
radium, so from general experience the time 
interval is about what should be anticipated 
after gamma rays of radium are used. 

No predisposition of this patient to aller- 
gic reactions is known, but the eosinophilia 
lasting over several years is suggestive. The 
sudden onset of symptoms, which suggests 
very strongly the so-called reflex-like reac- 
tions of Duke, seems suggestive of an aller- 
gic reaction to the short light wave length.s. 
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The second case was a woman with a 
mild perineal pruritus, who was SJibject to 
nsthnia. She was treated durinj^ the winter- 
time and her asthma was summer asthma, 
of the hay fever type. W'e ttave licr about 
half an erythema in the perineal region. She 
came back in a few days and .said that it 
gave her an attack of asthma. Slie was ra- 
diated again and came down with another 
acute attack of asthma. She said .slic would 
try it once more, as her pruritus was much 
better, ^^'c radiated her a third time and 
she had a ll\ird attack of astlima. We kept 
in touch with her — she had no more asthma 
the rest of tlic winter. Tlicsc three attacks 
were synchronized with three lialf-erythema 
doses in tlie peritoneal region. It must be 
that there is a small amount of fairly im- 
mediate destruction of tissue because with 
radiation some cells, especially lymphocytes, 
may disappear within twenty-four hours. 
Then the allergic condition appears in those 
who are highly sensitized. 

I think this case reported by Dr. Moore 
IS extremely suggestive. His dose was much 
smaller than mine. The patient was evi- 
dently not so highly sensitized as were these 
other two cases, but I think the phenomenon 
of radiation allergy exists, though, fortu- 
nately, it is extremely rare. 

Dr. Rollin H. Stevens (Detroit) : Dr. 
Moore’s paper on radiosensitization was a 
very interesting report of a case the like of 
which I have not seen in my practice. When 
Dr. Moore wrote me about this case, I stud- 
ied it from every angle and tried to find 
some other reason than the one mentioned 
for the symptoms, but I concluded that it 
was probably really an anaphylactic shock 
due to the autolysis of the malignant cel s 


and absorjition which would in all probabil- 
ity have taken place, as Dr. Moore says, 
.about a month later. 

We have many different kinds of protein 
absorbed at different times during the ra- 
diation treatment, and possildy some of the 
early symptoms which we get after radiation 
treatments, such as vomiting and diarrhea 
(the latter immediately after deep therapy 
of the abdomen) arc due to some chemical 
change in the body fluids. 

Of course you remember that we get a 
loss of leukocytes a short time after radiation 
— even by the time we get through giving 
the first exposure we note a diminution in 
the number of leukocytes. Something hap- 
pens to them: Just what is not clear. After 
a week or two they begin to return. In the 
four-week period we note other reactions, 
probably due to absorption of protein mat- 
ter from disintegrated cells of one kind or 
another, and this may in sensitive cases re- 
sult in anaphylactic shock. 

Dr. Alden Williams (Grand Rapids, 
Mich.): I thought that Dr. Moore’s paper 
was particularly well worked up and I am 
quite surprised to find that such a condition 
as he reports may be possible. I have had 
telephone messages from patients six weeks 
after radium treatment saying that they had 
had a pain in the back and they wondered if 
the radium I had used on their face a month 
and a half previously could be the cause of 
that pain. I think that perhaps we will have 
to be a little careful about talking about 
four-weeks-later radium anaphylaxis, or we 
will set our public to thinking that almost 
anything that happens to them, except an 
automobile accident, may be traceable back 
to our treatment 



AN INTRACRANIAL CALCIFICATION, PROBABLY OF CHOROID PLEXUS^ 

Bj JOHN A. Y.D, Riverside Hospital, jACKSOXVit.i.E, Fiosiba 


B rain tumors are responsible for 
about 1 per cent of deaths (Ewing, 
1 ) , deaths which most often occur in 
early or middle adult life and are preceded 
by great suffering. It has been possible only 
within recent }'ears to treat a few of these 
patients with success, a success which has 
been attained chiefly because of the earlier 
localization of the tumor. 

Roentgenography has contributed much to 
the earlier and more accurate localization of 
brain tumor, through the works of Schuller, 
Sosman, Dandy, and many others. Any fur- 
ther knowledge which may strengthen or 
clarify the diagnosis seems desirable. This 
paper is concerned chiefly with the occur- 
rence and localizing value of a radiographic 
shadow due to calcium deposits in the 
choroid plextr-es of the lateral cerebral ven- 
tricles. 

j The norma! gros> anatomy and histologj’’ 

, are fully de^f t ilitd m mo't te.xt-books (Fig. 

1 ) Each of I '< \i nintle- contains a plexus 
— highly . i ili mi tufts, covered by 

cpithcliiini /ic‘ n .1* deri\ed from the 
ependwna 'lik a relati\eiy small 

-pace within il ( '''ii'iik- and are bathed 
by the wntrn ’I ''’uj ! iun are attached 

to the \entrKiil t 1! b\ delicate laminte 
which repri'cnt dtie! j>i.iental intoldingsof 
the pia-arai hill ad i ov ■- dtiP’al > and which 
form a sujipi irtmt; i. (.'h" i rk s ‘T their many 
capillaries 

7 lie choroid sii'C" 'if 'he Literal ven- 
tricle.i. with whiili tho I'lin! inainlv con- 
ccniecl, arc c!oni,M!id oructinei. diterging 
slightly a^ the\ jm-- haek" .ird from each 
foramen of Jlonro lhi,v He on the floor 
of tlte body of the ventricle, and terminate a 
little beyond the junction of the inferior 
and posterior horn> The po-ierior c.xtrem- 

JRcaiJ before the R.-idioln.-n j| ‘^ocien- of Xorth America 
at the Fourteenth .Xnnual Mtetm.' at Chicago, Dec 3-7, 


ity is expanded to a diameter of about one 
centimeter, called the glomus. The right 
and left glomus lie, one on each side of the 
sagittal plane, separated by a distance of 
about five centimeters. The glomus is the 
only part W'herein calcification occurs in suf- 
ficient amount to produce an X-ray shadow. 
(The suprapineal portion of the plexus of 
the third ventricle may be an exception.) 
The pineal body, w'hich more often casts a 
shadow', is exactly in the sagittal plane, 
about two centimeters in a frontal direction, 
midway betw’een the right and left glomus. 

The function of the choroid plexuses is 
to produce the cerebrospinal fluid. This 
the}' do, according to prevalent belief, not 
as secretory glands, but as semipermeable 
membranes (2). However, certain investi- 
gators belie^•e the ple.xuses absorb the cere- 
brospinal fluid, while a minority believe they 
have nothing to do with the fluid (3, 4, 5). 

Important as their function is general!}' 
conceded to be, it is somewhat striking that 
no disease or symptom-complex aside from 
tumor has been convincingly attributed to 
pathologic states limited to the ple.\'uses. 
Yet regressive metamorphoses are so com- 
monl)'^ present as to be considered “physio- 
logic.” These changes start in childhood, 
gradual!}- increase w'ith advancing years, be- 
coming pronounced and characteristic in old 
age. They consist mainly of hyaline degen- 
eration, connective tissue increase, and vas- 
cular occlusion. V essels are not uncominon- 
h' found calcified (angioliths and phlebo 
liths). Sclerotic connective tissue has been 
reported as partially ossified, though wit) 
out calcium deposition. Hyaline concenWe 
bodies, the origin of %Yhich is in some 
are of common occurrence. They are o ei 
calcified in whole or in part, and are som'^ 
times present in extraordinary atnoun 
Probably these calcified concentric bodie. 
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Fj 2 2. Chorioid plexus shadoss's of density plus 4. Fig. 3 Chonoid plexus shadows of density 
The two shadow’s are exactly superimposed. plus 4. The periphery of each glomus is more 

dense than the center. The tw’o are not ex- 
actly superimposed. 


onstration may afford a new means for se- 
lecting cases for antemortem investigation 
of the significance of these regressive 
changes. 

Radiographic visualization of the two 
’omits shadows has been considered rare, 
t was probably first recognized by Schuller 
(26), although Stocking’s English transla- 
tion of Schuller’s text (27) states that the 
calcification cannot be shown. It was men- 
tioned and illustrated by Heuer and Dandy 
(28 1 in their important contribution in 
R)16. and has subsequently been mentioned 
b\ Strom (29), O’Sullivan (30), Vastine 
and Kinne\ (31 ), and Murphy (32). 

The writer first noticed the shadows in 
192fi They were well marked in the head 
films of a patient suspected of having brain 
tumor (Fig 2) Being then unfamiliar 
w ith the sh.adow , a diagnosis of brain tumor 
with calcium deposit was made. The error 
was corrected In Dr W E. Dandy, to 
whom the patient was referred Possibly 
there are other roentgenologists who, 
through unfamiliaritv . might fall into the 
same error. Thi-. pn-..il)ilit\ constitutes one 


reason for presenting the findings wdiich 
follow'. 

The material reviewed has been selected 
from the files of stereoscopic head films at 
the Riverside Hospital. Eighty-six cases 
have been considered technically satisfac- 
tory. All are w'hite adults above the age of 
tw’enty years. It has been a surprise to find 
the choroid shadow' demonstrated tw'enty- 
four times (about 28 per cent) in this se- 
ries of 86: once exceptionally w'ell; six 
times very well; eleven times less well but 
clearly, and six times faintly. In general, 
the more plainly visible shadow's occur in 
the older patients, and in those with the 
most pronounced pineal shadow', altliough 
there are several exceptions. The average 
age of patients with choroid shadow' was 
forty-eight and three-tenths years; the 
}Oungest twenty-five (plus 2); the oldest 
seventy-six (plus 2). Eighty-seven and 
five-tenths per cent have a demonstrable 
pineal shadow. Sixtj'-two and five-tenths 
per cent were males, 37.5 per cent females. 
Of 62 cases not showing the choroid shad- 
ow', the average age was thirty-five and 
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Fig. 4. Chorioid plus shadow of density plus 
showing relation to pineal. 


five-tenths years; the youngest twenty; the 
oldest seventy-one. Sixty and six-tenths 
per cent had a demonstrable pineal. Fift}’ 
per cent were males and 50 per cent females 
For those patients showing the choroid 
shadow there was no correlation between 
the clinical condition and the occurrence of 
the shadow. 

The technical factors used in these 86 
cases were nearly always as follows: 
Curved Bucky diaphragm; 10 milliampere 
radiator type Coolidge tube; 4 to 5 inches 
spark gap; 30 inches target-film distance; 
double intensifying screens; “superspeed” 
film ; exposure time varying between 1 5 and 
25 seconds; stereoscopic right and left lat- 
eral projections, and occasionally stereo- 
scopic oblique antero-posterior (Towne po- 
sition) projections. These factors, it is be- 
lieved, bring out a maximum of detail, a be- 
lief which is confirmed to some extent by a 
series of 62 head examinations made at the 
Duval County Hospital, where a flat Bucky 
diaphragm, 30 ma. tube, and 25 inch dis- 
tance are in use. In this series there were 



Fig. 5. Oblique untero-posterior projection, 
retouched to show triangular relation of the 
pineal and the two glomus shadows. 


but three cases showing the choroid shadows. 
Most of these patients were negroes. 

The unexpected percentage, 28 per cent, 
of cases showing the two shadows, naturally 
raised the question: Are the shadows ac- 
tually produced by the choroid plexuses? 
Their identity was established as follows: 

The brain of a negro man, age thirty-nine, 
was obtained at autopsy. Stereoscopic films 
of the removed brain showed two shadows, 
presumably of the choroid plexuses, in their 
characteristic positions. The ventricles 
were then opened and the plexuses removed. 
Films made thereafter showed tire pineal 
shadow, but not the two shadows in ques- 
tion. These plexuses were examined micro- 
scopically and numerous calcified concentric 
bodies found. 

When the shadow is well marked it is 
somewhat oval, about one centimeter in di- 
ameter, without very sharply defined bor- 
ders The density is not uniform, the shad- 
ow giving the impression of many superim- 
posed small dots and small curved shadows, 
with here and there an area without shadow 
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increase. When less well marked (plus one 
and plus two) the shadow is composed of 
only a few scattered dots and short curves, 
sometimes so indistinct as to be overlooked, 
unless one is searching for them. Stereo- 
scopic vision of lateral projections resolves 
the superimposed glomus shadows into two, 
separated by a considerable distance. In 
oblique antero-posterior views the fainter 
shadows are not discernible, but in those 
which are designated plus three and plus 
four, the two shadows are seen exactly op- 
posite each other, one on each side of the 
midline, and separated by about four or five 
centimeters. In this view, when the pineal 
is also visualized,' .the three shadows stand 
at the angles of an isosceles triangle, the 
pineal at the obtuse apex anteriorly, the two 
choroid shadows at the angles of the base 
posteriorly (Fig. 5). 

Naffziger (33) and Vastine and Kinney 
(31) have called attention to the localizing 
value of the shift of the pineal shadow in a 
•ection away from the site of a brain tu- 
)r. Murphy (32) has emphasized the 
ne significance for the shift of the less 
mmon calcareous bodies in the falx. It is 
s writer’s belief that since the choroid 
adows are demonstrable in about one out 
four or five adults, since they occupy nor- 
ally a fixed bilateral and symmetrical posi- 
m, and since their normal position in rela- 
)n to the pineal shadow is characteristic 
it is a justifiable conclusion that any definite 
displacement should be apparent and have a 
diagnostic value comparable with that ac- 
cepted for the shift of the pineal and falx. 

None of the patients in the writer’s series 
have had certified brain tumor. However, 
it has been felt that the presence of these 
shadows in a normal position, in the few 
cases suspected of brain tumor, has added 
valuable evidence against the presence of 
tumor. 

COXCLUSIOXS 

1. Pathologic changes of a regressive 
character, often with calcification, are of 


common occurrence in the choroid plexuses, 
particularly the glomus, and have been well 
studied by pathologists. 

2. Calcium deposits in the glomus are in 
sufficient amount to cast a recognizable 
shadow on the X-ray film in a rather large 
percentage of adults, 28 per cent in 86 cases 
studied. 

3. Demonstration of this calcification 
suggests that postmortem investigations as 
to the significance of regressive changes in 
the choroid might be supplemented by ante- 
mortem studies of selected cases. 

4. At present the shadow should be con- 
sidered normal and not confused with path- 
ologic intracranial calcification. 

5. The fixed normal position of the cho- 
roid shadows in relation to each other and 
the pineal shadow should give them the 
same significance in the localization of brain 
tumor as the midline shadows of the pinea 
and deposits in the falx. 
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tion by the roentgenologist of normal struc- 
tures is quite as important as the diagnosis 
of post-operative disease. 

Path ologi cal 1}^ gastrojejunal and jejunal 
ulcers simulate in form the usual types of 
gastric ulcer, that is, mucous, penetrating 
and perforating. The most common is the 
penetrating type, which is usuall}' found in 
the suture line at the stoma, or wholly with- 
in the jejunum. The majority of the latter 
occur in the efferent loop and may lie situ- 
ated as far as 15 cm. from the anastomosi*^ 
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Fig. 3. Gastrojejunal ulcer producing a char- 
acteristic puckered appearance of the stomach at 
the site of the anastomosis. The contiguous 
jejunum is also deformed. 


Fig. 4. Tubular appearance at stoma produced 
by inflammatory reaction accompanying a gastro- 
jejunal ulcer. The obliteration of the markings 
of the gastric rugae and jejunum may be noted. 


Multiple ulcers are not uncommon. Jejunal 
ulceration is somewhat more common than 
ulceration at the stoma or ulceration on the 
gastric side. In a series observed at opera- 
tion at The Ma 3 ''o Clinic, sixty-one cases of 
jejunal ulceration were found as compared 
with forty^-eight cases of stomal ulceration. 
In addition, gastrojejunitis without evidence 
of actual ulceration, as described b)'^ Moore 
and Marquis, was observed in eight cases of 
this series. 

Interpretation of the signs of post-oper- 
ative gastrojejunal or jejunal ulceration pre- 
supposes an understanding of the character- 
istics of the normal gastro-enterostomy 
opening (Fig. 1). These may present slight 
variations, depending on the technic of the 
surgeon, but as a general rule the following 
conditions denote a normal anastomosis: 
(1) the meal passes freely through the 
stoma; (2) there is no gastric residue; 
(3) the duodenal and jejunal loops are not 
dilated; (4) the stomach is commonly 


smaller than is usual without gastro-enter- 
ostomy; (5) gastric peristalsis is not over- 
active; (6) the stomach and jejunum in the 
region of the anastomosis are flexible, mod- 
erately mobile, and not deformed; (7) the 
markings of the gastric rugje and valvute 
conniventes are maintained and are con- 
tiguous with each other at the stoma, and 
(8) the loops of jejunum are not deformed 
by localized or diffuse irregularity. 

The direct roentgenologic signs which in- 
dividually permit a positive diagnosis of 
gastrojejunal or jejunal ulceration are: 
(1) the presence of an ulcer niche; (2) per- 
sistent deformity of the stomach, stoma, or 
jejunum; (3) the presence of a gastrojeju- 
nocolic fistula, and (4) closure of the stoma. 
These conditions are best shown during the 
fluoroscopic examination with the patient in 
the upright position. The stomach should be 
empty and the examination should be made 
after only a swallow or two of the opaque 
meal. If all of the meal is taken at once its 
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Fig. 5 Localized narrowing m jejunum adjacent 
to stoma, with obliteration of jejunal folds in af- 
fected area Jejunal ulcer. 


rapid exit through the stoma, with filling of 
the oterlying loops of jejunum, will hope- 
lessly obscure the field. As the first portion 
of barium enters the stomach its descent is 
checked by approximating the gastric walls 
with pressure by the gloved right hand. 
This permits complete inspection of the gas- 
tric rugae on both walls, and as the hand is 
moved downward, the gastro-enterostomy 
opening and contiguous gastric surfaces may 
be seen. At this point the pressure of the 
hand is lessened and the barium is allowed 
to enter the jejunum, at which time the 
direction of the loop can be observed. Pal- 
pation is then resumed over the jejunal area 
and the site of the anastomosis. During 
these procedures the flexibility and degree 
of fixation of the various parts are noted. 
After satisfactory inspection of the stoma 
and the jejunum, it is usually desirable to 
gi\e the remainder of the opaque meal and 
to determine the patency of the pylorus and 
the outline of the duodenal bulb and loop 
In the presence of rapid emptying through 
the ga^^tro-enterostomy opening, it is often 
impossible to express; barium through the 
pylorus, since manual pressure only serves 
to hasten its exit through the anastomosis. 
Occasionally it may he pos‘;ible to block the 



Fig 6 Diffuse narrowing of efferent loop of 
jejunum, with obliteration of jejunal folds Stom- 
ach normal Jejunal ulcer 


gastro-enterostomy opening with pressure 
Iw the left hand and then manipulate the 
barium through the pylorus with the right 
hand. 

The significance and frequency of a niche 
or crater in the jejunum or stoma as a posi- 
tive sign of ulceration is often underesti- 
mated. It represents irrefragable evidence 
of disease and should be sought for in each 
instance. It is my impression that a niche 
may be seen in about 60 per cent of cases 
The majority are found in the jejunum, 
nearly always in the efferent loop, and some 
times as far as 15 cm. from the stoma. The 
usual shadow of the niche is slightly less 
than 1 cm. in diameter and projects from 
the lateral border of the efferent loop, fre 
qucntly close to the stomach (Fig. 2) Scott 
has stated that the majority of gastroj'ej'una 
ulcers are shown in the mesial gastrojejuna 
angle, which is formed by the greater cur\a 
ture of the stomach and the mesial bore er 
of the efferent jejunal loop This is an in 
teresting difference in observation, for n 
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my experience most of the niche shadows 
are found within or below the lateral gastro- 
jejunal angle, regardless of whether the loop 
is made to the left or to the right. The niche 
invariably fills after the first swallow of 
barium, and will stand out as a round 
shadow of increased density within the 
stoma or as a projection from the contour 
of the jejunum. It frequentl)’’ resembles in 
appearance one of the bud-like diverticula 
found in the colon. The niche must be dis- 
tinguished from flecks of barium retained 
by gastric rugae or jejunal folds. The latter 
can be effaced by pressure and manipulation, 
but tlje shadow of a niche will remain the 
same and will often become more pro- 
nounced when pressure is made over it. If 
the crater should empty, it will reappear at 
the same point, and, of course, can be found 
at a second examination. A niche is always 
accompanied by deformity of the jejunum 
near the site of ulceration. Multiple ulcers 
are not uncommon, but it is rare to observe 
more than one crater in the same patient. 

Deformity of the stomach, stoma, or 
jejunum produced by the associated inflam- 
matory reaction is the most common change 
accompanying a gastrojejunal or jejunal ul- 
cer. The deformity of the stomach usually 
seen with ulceration at the stoma appears as 
puckering of the gastric contour about the 
site of the opening, with deformity of the 
rugae (Fig. 3). In many cases in which the 
stomach empties rapidly, the stoma and con- 
tiguous portion of the jejunum have a tubu- 
lar or funnel-like appearance, indicating in- 
flammatory induration (Fig. 4). In such 
cases the continuity of the gastric rugae and 
jejunal markings is interrupted in the in- 
volved area. M^hen the lesion is wholly 
within the jejunum, deformity of the stom- 
ach may be absent. 

Deformity of the jejunum, which is mani- 
fest as persistent narrowing, with retraction 
or irregularity of the normal outline, may’ be 
localized or diffuse (Figs. 5 and 6). It oc- 
curs most commonly in cases of jejunal 


ulcer but may be associated in a lesser de- 
gree with ulceration at the stoma. Within 
the deformed area the normal markings of 
the valvulsc conniventes of the jejunum are 
obliterated, due to the existing inflammatory 
reaction. This is a significant point of dis- 



Fig. 7. Obstruction at the site of gastro-enteros- 
tomy, with nearly complete occlusion of stoma. 
Dilatation of stomach and hyperperistalsis may be 
noted. 

tinction from deformities due to adhesions. 
Localized narrowing may involve only a 
small area and is easily overlooked. A sig- 
nificant deformity will persist throughout 
the examination and be evident at a sub- 
sequent observation. An associated ulcer 
niche may or may not be demonstrable. 

In the absence of a malignant lesion, the 
presence of a gastrojejunocolic fistula is evi- 
dence of preceding jejunal or gastrojejunal 
ulceration, whether or not additional signs 
are present. Verbrugge, in a review of the 
cases of gastrojejunal ulcer at The Mayo 
Clinic, found that gastrojejunocolic fistula 
had developed in 1 1 per cent. Because of the 
high incidence of this complication and the 
risk attending the operation for its cure, the 
early recognition of the causative lesion is 
of considerable significance. The barium.,-^ 
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meal should not be relied on to show a fis- 
tula, since it frequently can be discerned 
only by means of the opaque enema. 

Complete occlusion of a previously func- 
tioning gastro-enterostomy opening in the 
absence of malignant disease is prima facie 
evidence of gastrojejunal ulceration (Fig. 
7). It is unlikely that a normally function- 
ing stoma will close of itself, and the ex- 
perience of many surgeons supports this. 
Some patients are not certain whether or 
not gastro-enterostomy has been done, and 
in such instances the roentgenologist may 
overlook an occluded stoma. At this time 
tlie indirect signs incident to inadequate gas- 
tric drainage may suggest occlusion of a 
previous anastomosis. In occasional cases 
the inflammatory process producing occlu- 
sion of the stoma also causes obstruction of 
the jejunal loops. 

Since a positive diagnosis is based on evi- 
dence of malfunction or the demonstration 
of abnormalit)' in the outline of the stomach, 
stoma, or jejunum, the examiner must as- 
sume that in the beginning the gastro- 
enterostomy opening was anatomically cor- 
rect and functioning properly. A knowledge 
of the surgical technic employed in the par- 
ticular case is of considerable assistance. 

* ^Mechanical conditions that may mislead 
the examiner consist of a stoma made too 
small originally, a jejunal loop that is too 
short, adhesions, and herniation of the je- 
junal loop through the opening in the meso- 
colon The last condition is rare since the 
practice of stitching the edges of the open- 
ing in the mesocolon to the stomach has 
been adopted. The other conditions can be 
differentiated by the flexibility of the parts 
and the presence of normal gastric rugre and 
jejunal markings. Their outlines may be 
distorted but they will not be obliterated as 
is the case in jejunal ulceration. 

The foregoing signs have been the basis 
for the roentgenologic diagnosis of jejunal 
and gastrojejunal ulcer at The klayo Clinic 
for a considerable time. The progressive 


improvements in fluoroscopic technic, in- 
creasing familiarity with the niche shadow, 
and a better appreciation of the pathologic 
changes and the complications of these 
lesions are reflected in the increased per- 
centage of diagnostic successes. In the last 
two years a positive roentgenologic diag- 
nosis of gastrojejunal ulcer has been con- 
firmed by the surgeon in 90 per cent of 
cases, as compared with 74 per cent ten 
years ago. 

BIBLIOGRAPHY 

(1) Eusterman, G. B.; A Qinical Study of 

Eighty-three Gastrojejunal Ulcers; 

nosis Verified at Operation. Minn. ^led , 

1920, III, 517-524. 

(2) Moore, A. B., and Marquis, W. J.; The 

Roentgenologic Diagnosis of Gastrojejunal 

Ulcer. Am. Jour. Roentgenol, and Rad. 

Ther., 1925, XIV, 432-435. 

(3) Moynihan, Berkeley ; Disappointments after 

Gastro-enterostomy. Brit. Med. Jour., 1919, 

II, 33-36. , 

(4) Scott, S G. : Secondary Jejunal Ulcers and 

Their Radiological Diagnosis. Lancet, 1926, 

II, 222-224. . . . T- t 

(5) Verbrugce, Jean: Gastrojejunocolic Fistulas. 

Arch. Surg., 1925, XI, 790-808 

DISCUSSION 

Dr. L. T. Le Wald (New York City): 
I would like to ask Dr. Camp what they did 
in the case in which there had been two op- 
erations, each followed by marginal ulcer. 

Dr. Hans A. Jarre (Detroit, Mich.): 
This subject has been one of considerable 
importance in our private practice for y ears. 
It is closely related, of course, to the etiolog} 
of peptic ulcer and also to the question. 
What does the surgeon accomplish in the 
treatment of ulcer? I cannot discuss tli^c 
questions here at length, but we should like 
at least to hear, as Dr. Le Wald has pointe 
out, what the Mayo Clinic does in timse un- 
fortunate cases of peptic ulcer which recur 
regardless of the type and extension of the 
resection and the type of former treatment 

Furthermore, I want to make a plea here 
for your support in regard to investigations, 
striving for a better contrast medium tor 
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intestinal examinations. It is desirable that 
we pay more attention to the configuration 
and structure as well as tlie function of the 
mucosa. For such refined studies we need 
to replace the entirely non-transparent ha- 
rium suspension hj- a semi-opaque colloid, 
electrically so charged that it will precipitate 
on the mucosa as a thin adherent coating. 
It is evident from the literature that experi- 
ments to find such a colloid are under way 
in Europe. We hope that at some future 
time we may be able to submit for your ap- 
proval such an improved colloidal contrast 
medium for gastro-intestinal studies. Then 


the term “gastritis,” which at present I dis- 
like so much, may be resurrected, with a 
proper meaning. 

Dr. John D. Camp (closing) : The pa- 
tient that Dr. Le Wald referred to returned 
with a recurrent ulcer, and he was not 
operated on again. There was not much of 
the stomach left. The discussants have 
brought up the old question of the proper 
metliod of treating ulcers. This' seems to 
be a matter for the surgeons and medical 
men to decide, and I prefer not to get mixed 
up in it. 


ECONOillC PROBLEi'IS OF THE X-RAY LABORATORY^ 
Bv PRESTON H. HICKEY, A.B., Axx Arbor, -Michtgax 


W ITH the discovery that X-ray 
waves would change tlie silver in 
a photographic emulsion, the users 
of X-ray equipment naturally made use of 
tlie photographic plates which were com- 
mercially available. The size and shape of 
tliese photographic plates had been deter- 
mined from tlie pictorial standpoint for 
landscapes and groups. With tlie exception 
of the special oblong plates which were 
made for Dr. Qiarles Lester Leonard for 
kidney examinations, we can find no record 
tliat any attempt has been made to study the 
requirements of the roentgenologist in re- 
gard to the sizes and shapes of X-ray 
plates and X-ray films appropriate for diag- 
nosis. 

As a result tliere is at the present time a 
great economic waste in X-ray laboratories, 
a situation which it is one of tlie purposes 
of the present paper to discuss. A presenta- 
tion of the problem seems quite timely, in- 
asmuch as the manufacturers are at present 
engaged in studi ing the situation in regard 
■ to photographic films and photographic 
' paper. Recently there have been many 
changes in the size of films and paper 
calculated to result in a standardization 
which will be an economic gain to the pro- 
fessional photographer. 

In ever}' X-ray examination of the adult 
chest tlie present size of 14 by 17 film is the 
one which is universally used. A careful 
study of a large number of chest films 
shows a waste due to the fact that the low- 
er part of the average chest film is blank. 
The Gennan economists have recognized 
this waste and have suggested making two 
e-Xposures on the present 14 by 17 film, us- 
ing a mat which will allow one of the ex- 

iRc.ii! be/'^rc the Ratljulocrtcnl Society n{ X«»rth Anterica 
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posures to be made of the apices, while the 
rest of the film can be used according to our 
present ideas. Such a sv'stem of double ex- 
posures, however, is inconvenient and often- 
times not needed. The greater number of 
chest examinations could be made on a 14 
by 14 film. 

The writer has calculated that in a lab- 
oratory where, say, 6,600 chest examina- 
tions are made during the year, using 
13.200 14 by 17 films, there is an economic 
loss of considerable moment. If acetate of 
cellulose films are used, with a trade dis- 
count of 20 per cent, which may be taken 
as the average trade discount allowed to 
many of the laboratories, the money value 
of the 42 square inches of unused film « 
SI ,71 6. If, in tlrese 13,200 films, nitrate of 
cellulose is employed, with an ar'erage trade 
discount of 20 per cent, the value of the 4- 
square inches of film which is wasted is 
SI. 452. In other words, in an X-ray lah- 
oratorv' where 6,000 chest examinations are 
made a year, there would be a saving o 
Sl,700 a year if 14 b)' 14 films were use m 
place of *14 by 17. There would be a cor- 
responding saving in developer and -vm,, 
batli. This is an economic waste which goes 
on year after year and on a 
the loss would, of course, be about SI/. 

— monev which should be diverted from 
commercial trade to the treasur} of the 

pital or laboratory. . , 

Another economic loss is found m tie a 
erage X-rav e.xamination of the adult spmc- 
As the demands of the orthopedic surgeon, 
become more insistent for X-ra} exaiuiUj 
tions to include the entire spine, tlie pi" 
lem becomes more acute. In the X-ra> e- 
amination of the lumbar and thoracic sp • 
we u.sually make use of the 14 b} / 
These are pictorially finite gratifying. > 

2S0 
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from a diagnostic standpoint, a narrower 
film could be employed. It is our firm con- 
viction that a film one-half the width of the 
present size is quite sufficient for spinal 
diagnosis. Therefore, if we are using two 
14 hy 17 films for the antero-posterior pro- 
jection of the spine and two 14 hy 17 films 
for the lateral projection of the spine, we are 
using twice as much film space as is neces- 
sar}^ 

Coming down to a concrete basis, in a 
hospital where the spine examinations num- 
ber some two thousand a year it follows 
that with the economic loss of one-half of 
four films of the 14 by 17 size, the follow- 
ing interesting figures develop. On each 
case there would be a loss of two 14 by 17 
films. If one is using acetate of cellulose 
films at $0.75 apiece, that means a loss of 
$1.50 on each case. On 2,000 cases a year 
this would amount to $3,000. If the nitrate 
of cellulose films are used at an average cost 
of $0,65 apiece, the yearly waste amounts to 
$2,600. On a ten-year basis this would 
amount to the tidy sum of at least $25,000. 
In addition, one must always consider the 
saving in developer and fixing bath. If a 
large laboratory loses $1,500 on chest films 
and $2,500 on its spine films, it has a yearly 
loss of $4,000, and a ten-year loss of 
$40,000. 

We can find the same lack of economy to 
a less extent in the use of 14 by 17 films in 
the examination of the femur. When one 
considers that the extremity films are usual- 
ly made on unsuitable sizes, one might say 
that the waste becomes even greater than 
we haA'e already figured. The present 
by 14 size was a mistake in the first place 
and is quite unsatisfactory. 

Another point is the saving which would 
follow in the size of the intensifying 
screens, the cost of which is at the present 
time a considerable item in eA'cr}’^ laboratory'. 
If there was a film of appropriate size for 
use in many of these examinations, the re- 


duction in the annual cost of intensifying 
screens would result in a very considerable 
saving. 

A great time loss occurs in laboratories 
where there are several X-ray machines of 
dififerent types. The automobile manufac- 
turers have finally come together and agreed 
on a standard gear shift which simplifies 
the automobile from the driver’s standpoint. 
We see no reason why the manufacturers 
of X-ray machines should not get together 
and, in consultation with the Bureau of 
Standards, agree upon a standard control 
stand. I do not think there is any’’ argument 
about the fact that consultation would 
evolve a control stand which could be adopt- 
ed, with elimination of many arbitrary 
scales at present found on many switch- 
boards, and which are confusing and time- 
consuming. 

There is at present a lack of uniformity 
in the size and thickness of the cassettes 
which are manufactured by dififerent com- 
panies. Some of the manufacturers are so 
shortsighted as to build the dimensions 
of some of the pieces of equipment so that 
cassettes of arbitrary sizes have to be used. 
We feel that the Bureau of Standards 
should, after consultation with the manu- 
facturers, put forth a standard for sizes of 
cassettes. This would certainly'- be a source 
of great gratification and saving to the long- 
suffering buy^ers, who are so helpless. 

Another lesson which could be taken 
from the automobile manufacturers is that 
their engineers have agreed on a standardi- 
zation of nuts and screws which has re- 
sulted in great simplification in the manu- 
facture of automobiles. 

In talking with many of the service men 
of different X-ray' companies, one realizes 
that a standardization of the small parts of 
various items of X-ray' equipment could be 
made, with a great saving in the co.st of 
manufacture and in the cost of service. 

The writer would like to call attention to 
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the advantage of salvage of the silver in the 
depleted fixing baths. The silver can be 
precipitated very simply without any added 
complication in the routine of the dark 
room, and the precipitated silver can be sent 
to one of the reclaiming companies, that 
charge only a moderate percentage for sav- 
ing the silver. 

We would like to speak also of the un- 
economic and inconvenient method of light- 
ing fluoroscopic rooms and dark rooms. 
The average dark room is too dark for ef- 
ficient work: the use of safe lights properly 
tested would give much greater illumina- 
tion. Much of the wear and tear on inten- 
sifying screens and the scratching of films is 
caused by the dark room technician working 
with insufficient illumination. The method 
of lighting fluoroscopic rooms is also usual- 
ly rather antiquated. We rely on a small 
ceiling light which gives no illumination 
where illumination is desired. When the 
patient comes into a dark fluoroscopic room 
he walks with timidity. The illumination of 
the fluoroscopic room should be diverted 
Tom the ceiling, where it does ver)' little 
;:ood, to the floor, so that the patient can 
■ee where he is walking. A careful study 
)f the illumination of moving picture thea- 
ers might add much to the convenience of 
he patients and personnel in fluoroscopic 
ooms. 

Y e would like to call attention also to 
he simplification of X-ray reports in lab- 
iratories. At the present time in many lab- 
ratones there is a great waste of time and 
aper in writing out the elaborate descrip- 
ions of normal findings. These could be 
lied in on suitably printed blanks and a 
Teat saving in reports could be made. 

A comment upon this paper as presented 
0 far would be that it is chiefly destructive 
riticism. We feel, however, that a con- 
tractive note should be added. It is sug- 
gested that representatives appointed from 
the various national X-ray societies should 
work in accord with the Bureau of Stand- 


ards in Washington and with a committee 
from the X-ray manufacturers, to devise a 
program which will eliminate some of the 
present 'waste in X-ray laboratories. 

DISCUSSION 

Dr. William J. Cassidy (Detroit): We 
have standardized eA>-erything around the 
hospital but the equipment which is in daily 
use. Inasmuch as 80 per cent of our time 
in the hospital is spent under brilliant il- 
lumination, why do we try to work with 
instruments which we can hardly see? 
Everything is polished up so bright, we have 
to focus with such sharp tension, that we 
are working under high tension at all times. 
Watch the average ophthalmologist tr}' to 
do an advancement ; he is dodging back and 
forth, trying to find a beautifully polished 
bright needle. W^atch the roentgenologist 
with his beautifully polished centering rod. 
Most of your cassettes are brightly polished, 
reflecting light, blinding you all the time. 
The general practitioner, with his stetho- 
scope, is in the same boat, and the whole 
group of practitioners of medicine and sur- 
gery is in very much the same position in 
regard to all the equipment in use. It is be- 
cause someone three or four thousand years 
ago designed it, and we forget to change 
it. That is just as true in one department 
as another, and the sooner we realize it and 
try to standardize some of the equipment 
we are using ever 3 '^ da}^ and make it more 
useful to the man operating rather than a 
fit object for a showcase, the better. 

Dr. George E. Pfaiiler (Philadelphia): 
We all believe in economy and we all be- 
lieve in standardization, so far as it is econ- 
omy, but we must not forget tliat standardi- 
zation ver)’ often stifles progress, and when 
we settle dovm to some particular thing. A 
stops the ne.xt man from suggesting some- 
thing new that he believes is better. Now. 
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for example, the illustrations that have been 
tlirown on the screen. I make my chest 
examinations always with the 17 inch cross- 
wise. That takes in not only the full chest, 
just reaching the curve of the diaphragm 
or covering the curve of the diaphragm, 
but also the shoulders — and very fre- 
quently you get information with regard to 
the axilla and shoulders which is of value. 
With regard to the spine — for at least fif- 
teen years I have been taking two spine 
views on one 14 by 17 film, which just fills 
it up nicely. In examinations of the entire 
femur, I take two on one, either two of the 
same femur in different positions or tlie two 
sides, that is, the two femora on the same 
film. I do not believe that we need to pay 
too much attention to this question of films. 
I think the question of economizing our own 
time and economy of the professional time 
in the X-ray laboratories is of very much 
greater importance than the economy of the 
materials, with which the authorities are al- 
ready annoying us enough, and I believe that 
we ought to be a little bit careful before we 


go wild on this question of economy of ma- 
terials. 

Dr. Hickey (closing) : I have three 
slides which I neglected to show. One 
shows the average chest on a 14 by 17 
film, and the three inches at the bottom 
which are not used — that space is now 
wasted on every one of the chest films you 
ordinarily make. Next you have a 14 by 
17 film used for examination of the lumbar 
spine. The space between the two white 
lines is 7 inches wide — amply sufficient to 
display all the structure of that spine. Most 
of the space outside of the white line is 
simply waste film. Every once in a while 
we want to use a 14 by 17 film for the 
femur because the other films are not long 
enough — and we have a beautiful white 
space outside these lines which is simply 
waste film. So we go on year after year 
buying films that we do not use for diag- 
nostic purposes, and putting up with them. 
We do not seem to have the “intestinal 
fortitude” to tell people what we want. 



THE WORK OF THE COMMITTEE ON THE COST OF MEDICAL 

CARE^ 

By ARTHUR C. CHRISTIE, M.D., Washington, D. C. 


T he Committee on the Cost of Medi- 
cal Care was created a little over two 
years ago to study the causes under- 
lying an apparently widespread dissatisfac- 
tion with the present system. This dissatis- 
faction is evidenced fay complaint on the 
part of the public that adequate medical care 
is beyond the means of a large percentage 
of our population not in the charity class, 
and also on the part of physicians that 
their average incomes are not sufficient. 

It is generally admitted both within and 
without the medical profession that the 
question is an important one, for which a 
solution must be sought. It is also admitted 
that the task of finding the proper and ade- 
quate solution is a difficult one, and that any 
solution offered should be based upon a 
careful consideration of all the underlying 
facts. It Avas with this in mind that the 
Committee was organized to represent every 
class u'hich niay be affected b}'" any proposed 
changes in the present system. It norv has 
forty-si.K members, fourteen of whom are 
prii'ate practitioners of medicine, six are en- 
gaged in public health work, nine are rep- 
resentatives of hospitals, nursing, dentistry 
and various special interests; five are econ- 
omists, and twelve represent the general 
public. The vital interest of the medical 
profession in the entire problem of investi- 
gation and in any proposed solutions is rec- 
ognized b}- the Committee. The profession 
is represented not only by the fourteen med- 
ical practitioners mentioned above, but by 
twenty-three other members of the profes- 
sion who are in public health work, super- 
intendcnt.s of hospitals, deans of medical 

iThi'i nof an ofucinl publication of the Committee on 
the Co'^t f*f -NfedicaJ Care An> opinions cxi>rc«t«c<l are 
thote of the author alone 
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colleges and in r'-arious other administrative 
positions in institutions. 

The American Medical Association is 
represented by its President and its Secre- 
tar 3 ^ The Chairman of the Committee is 
the Hon. Ray Ljunan Wilbur, Secretary of 
the Interior in President Hoover’s Cabinet 
and formerly President of the American 
Medical Association. 

Under the direction of this widely repre- 
sentative Committee a full-time Research 
Staff is carrying out the projected studies. 
Dr. Harry H. Moore, author of the well- 
known book, “American Medicine and the 
People’s Health,” is the Director of Study 
and head of the Research Staff. The Staff 
is made up at present of six persons, who 
were carefully chosen for their training and 
experience along various lines. One is head 
of a department of sociology; one an asso- 
ciate professor of public health ; one an in- 
structor in economics ; one an executive sec- 
retary of a western city club engaged in mu- 
nicipal surv'eys, and one is a statistician. 

TJie program of the Committee was 
adopted after detailed study, on Feb. 13, 
1928, and, with a few later additions, con- 
templates approximate!)^ twenty-eight sep- 
arate studies. Eight of these are concernec 
with “preliminary surveys of data shoving 
the extent of disease and disability reqtiir 
ing medical services and of general existing 
facilities for dealing Avitli these conditions. 
Elei'en are studies on the cost to the fanvl) 
of medical services and the return accriiinj, 
to the physician and other agents furnishing 
such service. Nine are “analyses of spccia 
h' organized facilities for medical care no 
sen-ing particular groups of the popu a 
tion.” The program is laid out for a o ^ 
vear period, which, in view of the impof 
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tancc of the ])rol)!em and the extent of the 
necessary studies, is none too long. 

A recital of only a few of the subjects 
which are being studied and which, in the 
judgment of the Committee, arc necessary, 
will give some idea of the scope of the in- 
vestigation. Study I is a compilation of ex- 
isting material, giving the extent of illness 
and of physical and mental defects prevail- 
ing in the United States. Study ^ is a sur- 
vey of statistical data on medical facilities 
in the United States. Study 5 consists of 
surveys of medical services in several large 
cities, small cities, and rural communities. 
Study 6 is on the cost of sickness, during a 
12-month period, among various representa- 
tive population groups, including the inci- 
dence of sickness. Study 6-b is on the cost 
of living in the United States, including de- 
tailed information regarding expenditures 
for medical service. There are studies on 
the cost of irregular types of medical prac- 
tice; the service of pharmacy; the cost of 
dentistry; the cost of hospitalization; va- 
rious studies on capital investment of phy- 
sicians, dentists, and hospitals; pay clinics 
and group clinics; existing applications of 
the insurance principle to illness; hospital 
service for patients of moderate means, etc. 

It will be recognized, therefore, that the 
Committee on the Cost of Medical Care is 
engaged in an extensive study of the eco- 
nomic aspects of the care of the sick and the 
prevention of illness. It is essentially a 
fact-finding committee. It is not committed 
to any theories nor has it even at the end 
of two years of study any solutions to offer. 
It hopes that at the completion of its studies 
it will have the facts with regard to several 
fundamental questions, namely, “the extent 
to which the burden of the cost of medical 
care and the incidence of sickness fall upon 
various economic and social classes in vari- 
ous types of communities; the proportion 
of the cost of medical care in typical com- 
munities borne by tire patient, the commu- 
nity, and tile physician himself ; the finan- 


cial returns to physicians, and the compara- 
tive adequacy and economy of medical care 
under diverse plans and diverse programs of 
emergency or distributed payment.” 

It is apparent that this problem is part of 
the much larger problem involved in the ad- 
justment of individuals to rapidly changing 
economic and social conditions. It is com- 
parable to the conditions that arose a few 
decades ago when new inventions and sani- 
tation made a revolution in the style of liv- 
ing of the great mass of laboring people of 
this country. Before wages could be ad- 
justed to meet the new demands there was 
widespread unrest among the working 
classes. It was the day of the cry for “a 
living wage," meaning, by that, a wage that 
would enable them to have those comforts 
in their home which ivere, only a short time 
before, the luxuries of the rich, but which 
had become the necessities of a changed 
style of living. This is part of the problem 
that hospitals are struggling to solve to-day: 
accommodations and general care are de- 
manded of a far higher grade than was nec- 
essary a generation ago. Therefore, in 
seeking solutions for the present problem it 
should be borne in mind that since the year 
1913, which is used as a normal for pur- 
poses of statistical studies, there has been 
an increase in the general cost of living of 
rvhich the cost of the care of the sick is only 
a part. There is no evidence to support the 
view that hospital costs or physicians’ 
charges have increased disproportionately to 
the cost of other commodities that enter in- 
to modern living. Along with the general 
improvement in living conditions has gone 
a tremendous advance in medical knowl- 
edge. The methods of diagnosis and treat- 
ment of disease have become more numer- 
ous and more complex and require expensive 
and complicated apparatus. Due to these 
and other causes, the cost of medical care 
has actually increased. Better accommoda- 
tions are provided and more skilled workers 
are engaged iri the care of the sick than was 
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formerly the case, for all of which someone 
must pay. The real problem is, ‘IV ho shall 
pay for it?” 

^^^hen the facts are all at hand it seems 
quite likely that the Committee will be able 
to offer suggestions that will at least assist 
in solving some of the secondary problems 
that enter into the present cost of the care 
of the sick. Among these are the follow- 
ing: 

( 1 ) How can rural communities receive 
the benefit of modern advances in medicine? 

(2) How can the present waste be elim- 
inated, occasioned (o) within the medical 
profession bj'- poorly qualified general prac- 
titioners and poorly trained specialists, and 
(6) among the laity by employment of 
quacks, self-medication, and insistence upon 
unnecessary types of treatment and hospital 
accommodations ? 

(3) How may all the various kinds of 
necessary medical service be most efficiently 
organized for the delivery of adequate med- 
ical care, so that individual, group, and in- 
stitutional agencies may occupy their proper 
places ? 

(4) How far can governmental or in- 
dustrial agencies enter into the problem 
without weakening or destroying individual 
initiative in the medical profession, or inter- 
fering harmfully with the individual con- 
tact of physician and patient? 

(5) What improvements can be made 
in hospital construction and management 
which will lower the cost of hospitalization? 

hen the above more or less secondan' 
(pic.-^tions are dealt with in some manner, 
there still remains the main problem. If all 
of the above problems were solved perfectiv, 
the solution would operate to make slight 
reductions in the total cost of sickness, but 
it would not be of any appreciable benefit 
to those indi\'iduals of moderate means who 
face unusual and unprepared-for expenses 
because of illness. The question would still 
remain, ‘ ho is to pay the expenses in- 
curred lor illness among people of moderate 


means?” The rich pat* their own expenses 
and the community" cares for the indigent. 
In a general way there are only two an- 
sw'ers, either the sick must pay their own 
expenses or the expense must be distributed 
to other members of the community. Expe- 
rience show's with fair conclusiveness that 
there are large numbers of instances in 
w'hich, because of the type of sickness or in- 
jur}^ or its long continuance, the patient of 
moderate means cannot himself meet a rea- 
sonable expense for adequate care. It seems 
necessary to devise some means of distribut- 
ing the expense. The physician himself has 
attempted to distribute the expense among 
his own clientele by requiring the w'ell-to- 
do to pay larger fees than do persons of 
moderate means. By so doing he has sub- 
jected himself to much criticism for having 
different prices for the same sen'ice. It is 
also an almost universal practice among 
physicians not only to do a large amount of 
pure charity work, but to reduce or cancel 
the charge in many cases in which the pa- 
tient has a small income. The physician 
himself thus assumes part of the financial 
burden of caring for the sick in families of 
moderate incomes. These attempts of the 
physician to distribute the cost of medical 
care are unsatisfactory: (1) to physi- 
cian, who has to assume part of the bill him- 
self; (2) to the well-to-do, who are paying 
part of the bill through larger fees to the 
physician, and (3) to the person of moder 
ate means, who is often placed in the em- 
barrassing position of asking partial chant} 
of his doctor. 

The Committee on the Cost of Hedica 
Care hopes that its study will point out a 
more satisfactory method of distributing tic 
cost of medical care of the people of moder 
ate means, who, after all, constitute the bu 
of our population. Among the variom 
methods advanced, the Committee has as }et 
no opinion as to which is the liest. ^ It n 
well aware that the medical profession i^ 
almost unanimously opposed to any .s\Steni 
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of state medicine on the grounds that it 
weakens individual initiative among physi- 
cians and interferes with those close indi- 
vidual relationships which have always ex- 
isted between patient and doctor. It seems 
obvious, however — and is already working 
out in practice — ^that the great field of pre- 
ventive medicine should be largely a func- 
tion of the government — municipal, state, 
and national — and that the cost should be 
distributed among all the people by taxation. 

A part of the Committee’s investigation 
concerns itself with those large industrial 
corporations that are furnishing complete 
medical care to their employees. It will 
have an extensive study to offer along this 
line in the near future. 

The Committee is also studying the at- 
tempts now being made to apply the insur- 
ance principle to cover the costs of medical 
care. There have always been great diffi- 
culties in the application of this type of in- 
surance, but it is not likely that they are in- 
surmountable. If some form of health in- 
surance could be worked out for people of 
moderate means that would pay at least a 
large percentage of the expense incurred by 
sickness and that would permit the patient 
to choose his own hospital and his own doc- 
tor, such a system could be put into practice 
with the minimum of opposition. 

It seems probable then that the final rec- 
ommendations of the Committee will be 
concerned only partly with an attempt to re- 
duce the cost of medical care. If its inves- 
tigations shall lead to more thorough co- 
operation among all of the agencies that 
care for the sick and thus eliminate waste, if 
they point to better methods of prevention 
of disease and injury, if they assist in rid- 
ding the medical profession of poorly quali- 
fied practitioners and untrained specialists, 
if thev lessen the number of persons who ap- 
ply to uneducated cultists of various Upes, 
if' they can bring about more economical 
construction and management of hospitals, 
and if thev can indicate the limits to which 


governmental and corporation control of the 
practice of medicine may be put into force 
without interfering with medical progress, 
in so far wdll their recommendations be of 
use in lessening the cost of medical care. 

As individuals, however, we are not so 
much concerned with a general reduction of 
the cost of sickness that affects us only in- 
directly. We are particularly and vitally 
concerned with our own individual prob- 
lems, when we are faced with large and 
quite unforeseen expense brought about by 
sickness. The real problem in the end will 
be to show the great mass of people of mod- 
erate incomes some method or methods by 
which they may pay for what they are al- 
ready receiving. It is futile to publish mag- 
azine articles berating the medical profes- 
sion for the sins of a few charlatans or 
profiteers among them, or, on the other 
hand, to blame the public because it pays 
more for the super-luxuries of the day than 
it does for medical care, and for not saving 
money for sickness which it can not possibly 
foresee. The problem is an economic one. 
It can be solved satisfactorily only after all 
the facts are at hand and have been analyzed 
so as to give them their proper relative 
values. The Committee looks upon this as 
its task and hopes that at the conclusion of 
its investigations it will have sufficient data 
to enable it to present constructive recom- 
mendations. 

DISCUSSIOX 

Dr. H.^rvey Agnew (Toronto, Canada) ; 

I have enjoyed exceedingly hearing tin's pa- 
per, and I must congratulate the author up- 
on the lucid manner in which he has outlined 
the problems that are now facing this Com- 
mittee on the Cost of IMedical Care. We have 
been following the various announcements 
of tlie Committee and members of the Com- 
mittee with great interest, because wc realize 
that many of the problems which you arc 
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facing in the United States are problems 
very similar to those which we have to face 
here in Canada and feel should be studied 
thoroughly by our organization, the Cana- 
dian Medical Association. We have the 
same difficulty that you have, namely, a 
number of journals publish articles berating 
the medical profession, berating the hospi- 
tals, and giving the impression that ever)’^- 
one who looks after the sick is more or less 
obtaining all that the traffic will stand. It 
is particularly unfortunate that the public, 
through magazines and occasional news- 
paper articles, should be given this impres- 
sion, because it is decidedly unfair to many 
of our hard-working, unselfish doctors, and 
our devoted hospital workers, who are 
spending so much of their time in helping 
the public, A^ery often without thanks for 
services gratuitously given. 

Here in Canada we have been studying 
this question and undertaking various ex- 
periments along the lines suggested for 
study by Dr. Christie ; for instance, national 
health insurance has been made a point of 
study by the Canadian Medical Association 
and all the various affiliated provincial asso- 
ciations. In the Province of British Colum- 
bia, on the Pacific Coast, they have made a 
most intensiA’e stud)’’, and the Government 
of the ProA'ince has noAv a commission AAdiich 
is going into this question thoroughly. We 
have, on the prairie, a large number of mu- 
nicipal hospitals organized and financed by 
the people in the rural communities and 
giving these subscribers reduced rates. A 
ticket, or subscriber system, prevails in 
certain areas in the Alaritime ProA’’inces and 
in Saskatchewan. W e iioaa' haA'e a maternity 
alloAA ance of tAA’enty-fiA'e dollars AA’hich helps 
the motiier at that particular time. In On- 
tario Avc ha\’e a Royal Commission on Pub- 
lic \\ elfare AA’hich is studying hospital costs, 
hospital organization, hospital management 
and all of the many details Avhich go to con- 
tribute to the hospital factor in the cost of 
medical care. We haA’e a joint committee 


of the Canadian Nursing Association and 
the Canadian Medical Association studying 
the nursing question to see if something can 
be done to make this great branch of the 
healing profession of still greater service to 
the public and at less cost to them, at the 
same time safeguarding the income of our 
nurses. 

On January first, the Canadian Medical 
Association Avill start a ncAV scheme of 
periodic health examinations. In this we 
are aided by the insurance companies, avIio 
are permitting the general practitioners of 
Canada through the Medical Association to 
examine Avhat ultimately may be practically 
all of the policy holders in the various in- 
surance companies. This will be a periodic 
check-up done by the doctors themselves, the 
patient being referred back to Ins ozvn fam- 
ily physician for this examination. We feel 
that this Avill be a great step forAvard in pre- 
A’’ention of disease and therefore a means 
of loAA'cring the cost of illness to the nation. 
I Avas pleased to hear Dr. Christie outline 
some of the main considerations that must 
be borne in mind if some form of health 
insurance is to be introduced. Here our 
OAAm opinions are rather divided upon that 
question. As yet there is no unanimity, but 
AA'e haA'^e made as intensiA^e a study of this 
as possible, and this study is still going on. 
We feel that it is not wise to stampede the 
public and our legislators into such a drastic 
change in our system of caring for the pii> 
lie. There are many points to be consid- 
ered; AA'^e Avould hope that, if such a scheme 
AA^ere introduced, it Avould AA^ork for t 
benefit of all, but we do not want to go 
“from the frying pan into the fire.” There- 
fore the motto of organized medicine w 
been that of Avatchful preparedness. ^ 
are prepared to offer the advice aaIicii a 
if it be requested, but Ave do not fee 
urging a nebulous measure AA'ith its i 
fined pOAvers for good or for eA il. ^ i 
that the majority of our students o 
que.stion feel that if, at any time, AAe 
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some form of national health insurance, it 
should embody certain very definite stipula- 
tions. For instance, we feel that it is highly 
essential that the patient have the right to 
choose his or her own physician. We also 
feel that it is very essential that the doctor 
be paid for services rendered and not upon 
a per capita basis, such as is frequently done 
in lodge practice. We wish to avoid some 
of the pitfalls that have bothered the medi- 
cal profession in England during the last 
decade. We feel that any form of health 
insurance of this type should include the 
whole family, not only the breadwinner. We 
also feel that the insurance should cover not 


only the cost of medical attention, but 
should cover the hospital cost, nursing cost, 
and all laboratory expenses, such as path- 
ological examination. X-ray examinations 
and the like. Also, if any such form of 
insurance is to be introduced, it should be 
of a compulsory nature so that we do not 
liaA^e the ones who are likely to need it com- 
ing in and the ones who are in good health 
staying out ; it should be compulsory for all 
people who are below a certain salary or 
income. We are all waiting, in this coun- 
try, with a great deal of interest for the 
final report of the Committee on the Cost 
of Medical Care. 



THE PRE-RADIUM TREATMENT OF CARCINOMA OF THE 

UTERINE CERVIX^ 

By HAROLD SW'ANBERG, B.Sc, M.D., F.A.C.P., 

Radiologist, St. Mary’s Hospital and Blessing Hospital, Quincy, Illinois 


M ost surgeons and g}'necologists 
are now agreed that once a definite 
diagnosis of uterine cervical can- 
cer has been made, the case is one for radia- 
tion treatment, with the possible exception 
of the infrequent Stage I growths, in which 
surgery or radium may be used with equal 
success. 

EXAMIXATIOX 

The patient should first be carefully ex- 
amined, not only to determine the extent of 
the local disease but to ascertain the gen- 
eral condition. It is especially necessary to 
ascertain if any metastatic malignancy is 
present, and if the patient is in condition 
to receive radium treatment. It is important 
that the g\'necologic examination be done 
gently, as rough examinations have a ten- 
dency to disseminate the disease. Upon the 
results of the g\-necologic examination, the 
patient should be classified as having a 
Group 1, 2, 3, 4, or 5 cervical cancer, in ac- 
cordance with the classification of Schmitz. 
In making the gA'uecologic examination, it 
is important to determine if the uterine 
canal is patent, and if so, to ascertain and 
record its length (by means of a sound). 
.\ biopsy of the lesion should be taken at 
this time. Biopsy carries insignificant haz- 
ards in cervical cancer because the lymph 
and blood channels are already blocked by 
the ulceration that is invariably present. 

CLASSIFIC.VTIOX OF PATIENTS 

Before considering the method of treat- 
ment in a particular patient, it is well that 

iKc3<1 lirfore the Ha«!jologjcal Society of North America, 
At the Fifteenth Ant.ual Meettnc, .it Toronto, Dec. 2-6, 192'). 


the growth present be classified, in order 
to provide a convenient means for discuss- 
ing the therapy. A classification that has 
proven popular in this country is the one 
proposed by Henry Schmitz, which is quite 
simple, and based entirely on the local physi- 
cal findings. The carcinomata are divided 
into primary and secondary or recurrent. 
The factors which determine the grading of 
the primary carcinomata are as given in the 
following grouping. 

Group 1 comprises the earliest lesions, 
which, unfortunately, are the least frequent- 
ly seen. The growth is the size of a navy 
bean, is clearly localized within the cervix, 
and the uterus has normal movability. (A 
uterus normally movable can be displaced 
downward without causing distress to the 
patient or the use of an unusual amount of 
force, until the cervix appears at the vaginal 
outlet when pulled b}' a tenaculum forceps 
attached to the cenu’.x.) This group is some- 
times called "operable.” 

Group 2 includes cases in which there is 
a wide or peripheral invasion of the cervi.x 
or body of the uterus, a doughy consistency 
of the paracervical tissues, and decreased 
mobility (evidenced by failure of the uterus 
to be completely displaced downward when 
pulled by a tenaculum forceps). This group 
is often called “doubtfully localized” or 
"borderline.” 

Group 3 includes cases in which there is 
infiltration of one or both parametria, with 
or without regional lymph node involve- 
ment or invasion of adjacent organs, but the 
structures are, as a mass, still movable, 
though elasticity of tiie tissues is lost. 4 bis 
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group is sometimes called “advanced” or 
“inoperable,” and is the condition most com- 
monly present when the patient presents 
herself for radiation treatment. 

Group 4 cases are characterized hy abso- 
lute fixation of the tissue (the “frozen 
pelvis”), wide local extent of the disease, 
and usually distant metastases. This group 
is often called “terminal,” “fixed,” or “in- 
operable.” The “complicated” carcinoma is 
one associated with general disease in a pa- 
tient who is considered a poor surgical risk. 

The characteristics of the groups in the 
recurrent carcinomata are: Group R 1 con- 
tains the local hut normally movable recur- 
rence; Group R 2, the regional hut movable 
recurrence; Group R 3, the cases with local 
and regional movable recurrences, and 
Group R 4, the recurrence, with fixation of 
the mass. 

Since the use of radium in uterine cancer 
is a hospital procedure and the patient is 
not acutely ill, there frequently occurs some 
delay until consent has been secured to pro- 
ceed with the treatment. Many women will 
delay some weeks “getting ready” to go to 
the hospital. What treatment should the 
patient receive in the interval? Should the 
physician administer no treatment in uterine 
cervical malignancy until radium is actually 
applied ? 

It is a fact that the majority of patients 
suffering from cerAucal cancer, when first 
seen by the physician, already present an 
advanced stage of the disease. Schmitz, in 
his analysis of 332 primary cases, found 
that 49 per cent had Stage III growths when 
treatment was first begun and 30 per cent 
had Stage IV growths— a total of 79 per 
cent advanced lesions. Other writers re- 
port statistics in about the same proportion. 

CONTRA-INDICATIOXS FOR RADIUM 

Recently Strachan has enumerated seven 
contra-indications to the application of 


radium that are well to keep in mind. These 
have been emphasized in an editorial in the 
Journal of the American Medical Associa- 
tion: 

“General emaciation and cachexia is a con- 
dition that is unfavorable to radium treatment ; 
in such cases the method is liable to result in 
rapid deterioration and early death. When 
the red cell count is below 3,000,000 or the 
hemoglobin index below 40, radium should 
not be applied; radium treatment has a ten- 
dency to produce a degree of anemia, prob- 
ably by a systemic action on the spleen, and 
this in the presence of a pre-existing severe 
anemia may be dangerous. If hydronephrosis 
or pyonephrosis should be detected by the 
presence in either loin of a tender swelling, 
radium should not be applied; the resulting 
increased fibrosis in the broad ligaments will 
add to the obstruction. Rectovaginal and 
vesicovaginal fistulas are contra-indications, as 
radium in such cases is apt to cause intense 
local irritation with sloughing. Radium should 
not be used in the presence of any inflamma- 
tory pelvic lesion; a foul sloughing condition 
of the growth is one of the most common and 
important of these; if radium is used before 
the inflammatory condition has been cleared 
up the probable consequence is a massive 
necrosis with some toxemia and pelvic para- 
metritis or peritonitis. In cases in which the 
whole pelvis is extensively infiltrated with ex- 
tension from the ceiwical growth the use of 
radium even supplemented with high voltage 
roentgen therapy seems often to hasten rather 
than to delay the end. Finally, radium should 
be withheld in the presence of impaired 
metabolism, especially defective excretion of 
nitrogenous waste products. Dr. Strachan is 
careful to point out that some of these condi- 
tions may be overcome, and radium may then 
be used. One temporary contra-indication 
which he does not mention, the condition of 
pregnancy, has been emphasized of late by 
other writers. The risk of radium to the 
fetus is almost, but not quite, as great as 
the Wertheim operation. Even so, it may at 
times be necessary to sacrifice the child’s inter- 
est in order to treat the mother while there is 
still a fair prospect of saving her life.” 
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EXTERNAL RADIATION 

When radium is applied in the uterus or 
vagina, its ability to successful!}' destroy 
cancer cells probably does not reach beyond 
2 or 3 cm. from the walls of the applicators. 
It is apparent, therefore, in Stage III or IV 
cervical growths, that intra-utero-vaginal 
radium alone cannot be expected to control 
the condition and that additional radiation 
from without is also necessary. This can 
be applied in the form of high voltage 
(200,000 volts) X-ray treatment, or by 
means of the so-called “radium pack,” by 
which the entire pelvis is cross-fired through 
a number of different portals. In such ad- 
vanced cases, the question is, Should this 
external radiation precede the internal ra- 
dium treatment or not? There appears no 
question but that the extra-uterine involve- 
ment is the greatest source of danger to the 
patient and may result in perforation into 
the rectum or bladder, or permit the growth 
to spread beyond the pelvis. It is also true 
that the outer limits of a tumor are usually 
the most active in growth. In view of the 
above, would it not appear more logical to 
administer the external radiation first? 

The views of Prof. Claude Regaud, asso- 
ciate of iSIme. Curie, of the University of 
Paris, who has had perhaps as wide an 
experience as anyone with the radiation 
treatment of cancer, are interesting in this 
connection. 

Regaud believes that any attempt to reach 
the parametrial involvement in cervical can- 
cer by radium needles, implants, seeds, etc., 
is not good practice. He contends that the 
interstitial use of radium in this region is 
dangerous. The simultaneous employment 
of radium puncture and intra-utero-vaginal 
irradiation may cause secondary rays ex- 
cited by the impingement of gamma rays on 
the platinum needles or seeds. Such beta 
therapy increases the danger of radium 
necrosis. Regaud states that the association 
of X-ravs or radium at a distance, with 


radium applied utero-vaginally, is the cor- 
rect method when the parametrium is in- 
vaded. He contends that if X-rays are used 
to give the external treatment, they should 
always precede the radium treatment, while 
if external radium therapy at a distance is 
used (radium pack), it should follow the 
internal radium therapy. 

Pack, in describing Regaud’s method, 
states : 

“The association of radium therapy and 
roentgen therapy is for the purpose of secur- 
ing the combined action of the X-rays (in the 
peripheral part of the neoplastic territory) and 
of radium in the uterus and vagina. When the 
neoplasm has extended beyond the uterus 
(parametrium, vagina, pelvic adenopathies) 
this combination is the method of choice and 
is the rule in the majority of instances. 
Regaud believes that the order of succession 
of these two agents is not an indifferent mat- 
ter. The inefficiency of the X-rays in the treat- 
ment of recurrences following previous radium 
therapy has been shown by Regaud (1923) 
a propos of epitheliomas of the skin and 
mucous membranes in general. X-rays are es- 
pecially inefficient after radium therapy has 
been given by the utero-vaginal method. To 
use these agents in the correct combination, 
roentgen therapy should be administered first, 
followed immediately, or after a very short 
period of rest, by radium therapy.” 

CERVICAL INFECTION 

A factor to Avhich many American radi- 
ologists have not given proper consideration 
in treating malignancy is the local infection 
that accompanies so many of these growths. 
The role of infections in the dangers and 
complications incident to the use of radium 
is particularly important in cancer of the 
uterine cervix. Local infection invariabi} 
accompanies cervical cancer at the moment 
it opens into the vagina. The infection u.su- 
ally progresses with the progress of the can- 
cer and probably does as much, if not more, 
to break down the resistance of the patient 
as does the growth itself. The infection i? 
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at first superficial, but later extends deeply, 
and the infiltrations that one palpates may 
be due to infection, newgrowth, or both. If 
an attempt is not made to first control this, 
radium may transform the local infection 
into an acute pelvic cellulitis, a suppurath^e 
salpingitis, a circumscribed phlegmon of the 
pelvic tissue, a generalized peritonitis, or a 
septicemia. 

The rapidity with which some physicians 
apply radium, immediately upon diagnosis 
of a cervical cancer and without any pre- 
liminary treatment, is to be condemned. A 
better procedure is to give copious, mild, 
antiseptic vaginal douches several times each 
da)" until the local infection is controlled. 
Pack, in describing Regaud’s preliminary 
radium treatment, states: 

"The putrefactive microbes disappear readily 
under this local treatment, but the pyogens, 
namely, the staphylococci and streptococci, 
are more difficult to destroy. Autogenous vac- 
cines are responded to by the staphylococci, 
but the streptococci, particularly those of the 
dangerous hemolytic type, are very resistant. 
In every instance where internal radium 
therapy has been followed by severe pelvic in- 
fection, the preceding bacteriologic anatysis 
has demonstrated the presence of hemolytic 
streptococci : on the contrary not every patient 
harboring these streptococci within her vagina 
will suffer this complication. 

“The ablation or curettage of cancerous 
vegetations of the uterine cervix has certain 
advantages: it facilitates treatment; it may 
suppress the suppuration from the infected 
cervix ; it frees the implantation of the cer- 
vical tumor from the orifice of the uterine 
canal; it permits closer approximation of the 
radium foci to the outlying cancer tissue , it 
favors cicatrization and lessens the danger of 
toxemia from absorption. A bleeding, infected, 
sphacelic, ‘cauliflower’ cervical tumor should 
be amputated, preferably by diathermo-coagu- 
lation, previous to the introduction of the 
radium into the vagina and uterine canal. 

Kaplan, in describing the method used at 
Bellevue Hospital for tliese patients, states: 


“Treatments are planned according to the 
extent of the lesion present. If marked ulcera- 
tion and infection are present in the vagina, a 
course of disinfection with douches initiates 
the treatment. The patient is shaved and 
cleansed externally; the bowels are cleansed 
with enemas. Douching with boric acid solu- 
tion or with 2 per cent glucose solution twice 
daily is carried out until the vagina has been 
cleansed thoroughly and much of the indura- 
tion about the ceiwix reduced. Following the 
douching, the vagina is irrigated with 2 per 
cent methylene blue solution, a mild antiseptic 
which seems to clean up the infection more 
rapidly. 

“Radiation is not begun until the disinfec- 
tion or cleansing is completed, so that little in- 
fection is present in the vagina when the treat- 
ment is given. Meanwhile the general condi- 
tion of the patient is improved by dietetic and 
hygienic methods. Constipation, which is pres- 
ent in nearly all cases, is treated b)" mineral 
oil and magnesia, and enemas if necessary.” 

Pinch, in describing the technic used at 
the internationally known Radium Institute 
of London, states; 

“Patients suffering from carcinoma of the 
uterus often present themselves in a condition 
which negatives any attempt at immediate 
treatment. The cervix, fornices, and vaginal 
walls are extremely ulcerated, covered with 
washleather sloughs, and exude a constant, 
copious, purulent, offensive discharge. It is of 
the utmost importance to render the diseased 
surfaces as clean as possible before using radi- 
um. Douches of Tr. lodi. drams 1 to 1 pint 
of warm water should be used two or three 
times a day, a Ferguson speculum should be 
passed, and any loosely adherent sloughs de- 
tached with forceps or a probe covered with 
cotton wool. This treatment should be per- 
sisted with until all detritus and sloughs have 
been removed and the discharge is no longer 
offensive. If the iodine douche proves unduly 
irritating, glyco-tliymoline (1-20) may be sub- 
stituted for it in the later stages. A douche 
of Flavine, 1 in 2,500, should be given on the 
day before, and early in the morning of the 
day on which the radium is inserted.” 
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During this preliminary treatment the 
patient, if able, may be up and around. She 
should be thoroughly examined to determine 
the extent of the lesion and to ascertain if 
any distant metastasis is present. X-ray 
examinations of the chest, spine, and pelvis 
are valuable in ruling out metastasis in these 
parts — favorable areas for the growths to 
appear. In addition, every effort should be 
made to eliminate sources of focal infection 
and to improve the general health of the 
patient. 

After a week or ten days of preliminary 
treatment, the cervical canal should be gent- 
ly dilated b}' the use oi gra.dn 3 .ted uterine 
sounds, and the length of the uterine canal 
noted. The patient is then returned to bed 
and her temperature taken at frequent in- 
tervals during a period of twenty-four 
hours. If there is no increase in tempera- 
ture, the patient is ready for the internal 
radium treatment.- 

PRELIMINARY RADIUM OR ELECTROTHERMIC 
AMPUTATION 

When the cervical canal is filled with a 
cauliflower growth, or an ulcerating growth 
at the e.xternal os, and localization of the 
cervical canal is impossible, the patient 
should not be given the principal internal 
5 radium treatment. Such cases should re- 
ceive preliminary radium treatment by the 
embedment of radium needle.s or implants, 
or the cervi.x should be removed by electro- 
thermic measures. 

Kaplan. Pfahler and others advocate the 
amputation of the cervi.x or the removal of 
malignant masses by electrothermic means 

25ince this paper was reati before the nadiologica! Society, 
the report on “Uadium Treatment of Cancer of the 

I'tcius,’* of the Cancer Research Committee of the Marie 
Cune Cfinic (London Association of the Medical Women’s 
Federation) has been published. This report covers 300 pa- 
tients treated during the previous three and one-half years. 
The following is (jiiotetl from the technic of preliminary prep- 
aration as Used at the Mane Curie Chnic: 

**The preparation of the patient includes a general exam- 
ination, a blood count, and urine analysis; when necessary 
a cysioscoptc examination is made to determine the condi- 
tion of the bladder. A bacteriological examination is im 
poriant. Disinfection is earned out with acnflavine douche^ 

(I in 1.000 normal «ahncl twice daily for a day or two be- 
fore tre.-itnicnt. In advanced cases with extensive necrosis 
and foul discharge, rest in lied for a few- days and a more 
thorough cleaning-up is advisable In cases of severe anemia 
the patient is kept in hc<l for two or three weeks for special 
treatment before the radium is applied.” 


immediately preceding the insertion of 
radium in certain cases (a small percentage) 
of cervical cancer — as when the cervical 
canal is obstructed by a large cauliflower 
growth blocking the A'^agina or there is much 
hypertrophy of the cervix associated with a 
large amount of fibrous tissue which may 
help to shield carcinoma cells. When such 
treatment is carried out, preliminary radium 
treatment is not necessary, as the uterine 
canal is rendered patent and the principal 
radium treatment can be readily carried out 
Sometimes complete remm^al is not possible. 
In such instances, as much growth as fea- 
sible is removed and then radium needles 
are inserted in the remaining mass. When 
the mass has receded the uterine canal may 
be located and the principal radium treat- 
ment carried out. 

If preliminary radium is used, the uterine 
canal Avill usually become sufficiently patent 
in 10 to 20 days, to permit the introduction 
of an intra-uterine radium applicator. In 
fact, these cases usually respond remarkably 
to such preliminary radium treatment. 
There is a danger that the patient or physi- 
cian may think that further radium is not 
necessary because the excrescences are 
cleared up so readily. 

Preliminary radium treatmenc or electro- 
thermic amputation is absolutely necessary 
in all cases Avhere the growth has pro- 
liferated to such an extent as to occlude the 
Cervical canal, if the ma.ximum results are 
to be secured. The principal radium treat- 
ment should not be giA'^en until the uterine 
canal is rendered patent. Many radiologists 
are now of the opinion that the best results 
in cerA’ical cancer can only be secured b} 
treating the entire uterine canal Avith hear il} 
filtered radium. This necessitates the pre 
determining of the length of the uterine 
canal, in order that the proper type of ap 
plicator may be provided. If the cerAix is 
to be first amputated, the length of tiic 
iterine canal Avill be shortened and tiic 
radium therapist must consider this factor 
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when constructing the intra-uterine appli- 4. Every effort should be made to elimi- 
cator. nate sources of focal infection and to im- 

SUJIMARV prove the general healtli of the patient 


In conclusion, the following in regard to 
the pre-radium treatjnent of cervical cancer 
should be emphasized; 

1. Every case of advanced cervical can- 
cer should receive external radiation and if 
this is given by high voltage X-rays, it 
should preferably precede the internal 
radium treatment. 

2. Local infection constantly accom- 
panies cervical cancer and no case should 
receive internal radium treatment until the 
infection has been controlled by suitable 
douches, etc. 

3. The principal internal radium treat- 
ment should not be given until the uterine 
canal is patent, as the best results are se- 
cured by placing radium the entire length 
of the canal. If the canal is occluded it 
should be treated by preliminary radium 
until rendered patent, or the cenux should 
be amputated by electrothermic measures 
preceding the principal internal radium 
treatment. 


( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 


(7) 

( 8 ) 


(9) 


BIBLIOGRAPHY 

Editorial: Tre.atment in Carcinoma of the 
Cervix, Tour. Am. Med. Assn., Sept. 21, 
1929, XCIII, 923. 

Kaplan, Ira I.: Radiation Treatment cf. 
Malignancy of the Cervix by Radium Ema- 
nation. Radiology, October, 1927, IX, 314. 

Pack, G. T. : The itlanagement of Uterine 
Malignancies at the Radium Institute of the 
University of Paris. South. Med. Jour., July, 
1928, XXI, 505. 

Pinch, A. E. Hayward: A Manual of Tech- 
nic in Radium Therapy (Radium Institute, 
London), 1926. 

QaroLEV, Daniel Thomas; The Conquest of 
Cancer by Radium and Other Alethods. 
F, A. Davis Co., Philadelphia, 1929. 

Schmitz, Henry, and Huerer, William : The 
Prognostic Value of thi ' ' ' • . 

nancy Index and the < f 

Carcinomata of the Ut ' 

OLOOY, November, 1928, XI, 361. 

Strachan, G. I. : Contra-indications to Irra- 
diation in Carcinoma of the Cervix. Proc. 
Roy. Soc. Med. (Sect. Obst. and (jynec.), 
July, 1929, XXII, SO. 

Swanrerc, Harold: Regaud Technic of 
Radium Application (with Modifications) in 
Uterine Cervical Malignancy. Radiol. Rev. 
and Chicago Med. Rcc., September, 1929, LI, 
375. 

SwANBERG, Harold: Iilalignancy of the Uter- 
ine Cervix and Its Treatment with Heavily 
Filtered, Multiple Centers of Radium: Use 
of New Applicator. Radiol. Rev. and Chi- 
cago Med. Rec., March, 1929, LI, 107. 



THE CAUSE OF DEATH FROM RADIUM" 

By A. JAMES LARKIN, M.D., Chicago, Illixois 


W HAT might be said to be the cause 
oi death should a patient die from 
what would appear to be general 
ratlier than the local effects of radium rays 
prompted the work discussed in this paper. 
The local changes brought about in tissues 
irradiated for clinical purposes are fairly 


and sublethal doses and finally to tire path- 
ological changes resulting from each. 

The technic consisted of placing j^oung 
rabbits in a round cage twelve and one-half 
inches in diameter, the radium being sus- 
pended in the middle of the cage two inches 
from the floor. In a second series the ani- 


TABLE I 

.AKIil.ALS RECEIVING LETHAL DOSE OF RADIUM . 
CLINICAL OBSERVATIONS 


Number eleven young and one adult 

Average age at bepnning. 292 days 

-Average beginning weight 480 grams 

.Average weight at death 441 grams 

What would have been average normal weight at time of death, considering 

normal life expectancy 730 grams 

Average percentage of loss of weight 8.1 per cent 

Average percentage normal gain should have been 52 per cent 

Average dose of radium given 7,474 milligram-hours 

Average duration of life 17 days 

Shortest duration of life 11 days 

.Average dosage per kilo 15,570 rmUigram-nours 

Average dosage round cage 7,663 milligram-hours 

Average dosage square cage 7,200 milligram-hours 

Round-cage animals received dosage equal to (at one inch distance) 213 milligram-hours 

Square-cagc_ animals received dosage equal to_^ 113 milligram hours 

.Average weight for 213 mg,-hr. to dispatch 555 grams 

.Average weight for 113 mg.-hr. to dispatch 296 grams 

-Average age for 213 mg.-hr. to dispatch -39 days 

Average age for 113 mg.-hr. to dispatch 19 days^ _ 

Smallest single dose to dispatch 4,800 milligram-hours 

Largest single dose to dispatch 8,600 milligram-hours 

.''ingle dose to dispatch in fourteen days 7,200 milljgram-hours 

Divided dose, six days apart, to dispatch in fourteen days - 2,900 milligram-hours 

11,217 mg.-hr. in three doses during eight days, required to dispatch days 

.Adult rabbit given 9,000 mg.-hr. survived. 

Same rabbit given 11,590 mg.-hr. lived from initial dose 165 daj's 

Same rabbit given 11,590 mg.-hr. lived from second dose 105 days 


weil described and moqihoIogicaHy under- 
stood. 

To ascertain, then, the cause of death, the 
following method was devised: the whole 
body of young rabbits was exposed to the 
gamma rays from radium. It was neces- 
sary first to determine the lethal dose. This 
having been accomplidted. the study turned 
to the clinical cbange.s resulting from lethal 

before the of Xorth America 

it the Fifteenth Annual Meetrrr. at Tornrto. I>cc 1^2'^. 


mals were placed in a cage seventeen indie, 
square. In the one series the distance from 
the radium to the farthermost part of the 
animal was six and one-fourth inches, m 
the other series this distance was ei.ghl am 
one-half inches. The amount of radimu va' 
ried betiveen 15 and 200 milligrams, ij- 
amount used seeming to be imnmtcna ?o 
long as the milligram-hours were the .=<'ime 
It seemed also to be immaterial v hether 
dosage was delivered at one sitting or mo 
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TABLE II 

ANIMALS RECEIVING SUB-LETHAL DOSE OF RADIUM 
CLINICAL OBSERVATIONS 


Number of animals - eleven 

Average age at beginning - 24 days 

Average beginning weight- 290 grams 

Average weight at death — - 537 grams 

What would have been average normal weight at time of death, considering 

normal life expectancy- 790 grams 

Average percentage of gain in weight - 85 per cent 

Average percentage normal gain should have been 172 per cent 

Average dose of radium given 5,100 milligram-hours 

Average duration of observation - 36 days 

Average dosage per kilo 17,544 milligram-hours 

Average dosage per round cage none 

Average dosage per square cage. ; ; 5,100 milligram-hours 

Round-cage animals received dosage equal to (at one inch distance) none_ 

Square-cage animals received dosage equal to (at one inch distance) 80 milligram-hours 

Average weight for 80 mg.-hr 290 grams 

Average age for 80 mg.-hr 24 days 


TABLE III 

ANIMALS RECEIVING LETHAL DOSE OF RADIUM 
WHITE BLOOD COUNTS 


12-18-27 

12-21-27 

12-22-27 

12-24-27 

12-26-27 

12-27-27 

12-28-27 

No. 30 10,000 

3,000 

1,500 

1,500 

500 

Dead 


No, 31 8,000 

4,000 

2,500 

1,500 . 

4,000 

1,000 

Dead 

No. 32 9,000 

4,000 

1,500 

1,000 

1,000 

2,000 

1,000 

No. 33 10,000 ■ 

5,000 

2,500 

500 

500 

Dead 


No. 34 11,000 

6,000 

3,000 

3,500 

1,500 

1,000 

Dead 

C. U. 







No. 16 14,000 

4,000 


900 

500 

Dead 



SO long as the total amount was delivered 
within one week. If a month intervened be- 
tween doses, a considerably higher number 
of milligram-hours was required to cause 
death. The reason for this phenomenon is 
not clear. 

Observations upon the general appearance 
of the animals yielded rather meager infor- 
mation. Little change was noted except a 
reduction in activity to varying degrees, and 
anorexia. Occasionally diarrhea was ob- 
served. Death apparently came suddenly 
after a period of extreme quiet. Loss of 
weight was regularly present or there was 
a gain in weight far below that of the nor- 
mal for the given rabbit. The white blood 
count was regularly reduced and to an ex- 
treme degree in the animals that died: but 
little change was noted in the red blood 
count or hemoglobin. Death apparently was 


always uneventful. Unfortunately, none of 
the animals was obsen^ed as it died — one 
was still warm when found. It is regrettable 
that the value of the autopsy in several of 
the animals was reduced, due to the post- 
mortem changes. 

DISCUSSION 

In every instance death was accompanied 
by certain phenomena. 

Loss of weiglit, either actual or relative, 
was present in animals given the lethal dose 
of radium. The average loss of weight 
amounted to 8 per cent, whereas the normal 
gain in weight, during the period of obser- 
vation, should have been 52 per cent. In 
animals given a sub-lethal dose, there was a 
gain of 85 per cent during the period of ob- 
sen-^ation, whereas it normally should have 
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TABLE IV 

AVERAGE WHITE BLOOD COUXT FI\'E RABBITS 


12-18-27 

i 12-21-27 

1 12-22-27 

[ 12-24-27 

I 12-26-27 1 


12-28-27 

9,600 

i 4,400 

i 2300 

! 1,600 

: 1,400 1 

1,300 ' 

1,(XX) 


TABLE V 

AXIMALS RECEmXG LETHAL DOSE OF RADIUM 
BLOOD COUXT SUMMARY 


Xumber o£ animals 6 

Average white blood count before radium 10,300 

Average lowest white blood count after radium 750 

Average time white blood count after radium 8.5 days 

Average red blood count before radium 7300,000 

Average lowest red blood count after radium 5,800,000 

Average time red blood count after radium 12 days 


TABLE VI 

ANIMALS RECEIVING SUB-LETHAL DOSE 
BLOOD COUNT SUMMARY 

Number of animals 

Average white blood count before radium 

Average lowest white blood count after radium 

Average time of lowest white blood count 

Lowest white blood count with which animal survived 

Average red blood count before radium 

Average lowest red blood count after radium 

Average time of lowest red blood count 

Average white blood count 48 hours after radium 


-9 

5,500 

_..3._820 
„ 15.6 davs 
__2300 
„ 4,900,000 
_ 4,600,000 
,._12 days 
_ 10,100 


been 172 per cent. The loss of weight, 
either actual or relative, was less in the ani- 
mals given the sub-lethal dose, in each in- 
stance and in the average. 

The white blood count was reduced in all 
animals observed, but to a greater extent in 
the case of the lethal dose than in the sub- 
lethal doses. Temporar}- leukocytosis oc- 
curred in all observed instances. Unfor- 
tunately blood counts were not made in 
many instances; the lowest white blood 
count recorded was 500 (death ensued with- 
in twenty- four hours ) ; the lowest count ob- 
ser\-ed in which the animal survived 
2 . 200 . 

.'Vll animals receiving an appreciable dose 
became apathetic in proportion to the dos- 
age. .Animals recei\-ing the lethal dose prac- 
tically all remained perfectly quiet for from 
twenty-four to thirty-six hours before 
death. 

Anorexia seemed also to be a reliable in- 
dicator of reaction on the part of the ani- 


mal. Failure to eat for a couple of days 
presaged death in most instances. 

In some animals the shedding of fur was 
iinquestionablv greater than normal. 
Patchy epilation, however, did not occur. 

There was marked diarrhea in one in- 
stance. 

Thus, the four clinical findings, loss of 
weight, leukopenia, apathy, and anorc.xia, 
were constantlv present and in direct pro- 
portion to the dosage. 

Certain factors were of marked signifi- 
cance in determining whether the dosage 
would be lethal or sub-lethal, foremost 
among which was the age of the animal— - 
the younger the animal the smaller the letlia 
dosage. The lethal dose was approximate!} 
twice as much in animals averaging thirn 
nine days of age as it was in animals a\ er 
aging nineteen days. In spite of the fact 
that the dosage per kilo was greater in sU 
lethal doses than in lethal doses, the age oi 
the animal seemed to be of the greater si... 
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TABLE Vir 

COMMON MICUOSCOI'IC CHANGES 



Lethal 

Sub-lethal 

Bone Marrow 

White blood count decreased 

Embryonic red blood count niarkcdlj' in- 
creased. 

Dilatation, blood channels. 

White blood count moderately decreased. 
Embryonic red blood count increased. 

Kidney 

Clotidy swelling of the convoluted tubules. 

Moderately cloudy swelling. 

Spleen 

Lvmphocytcs few. 

Endothelial and reticular cells markedly 
increased. 

Vascular distention. 

Endothelial hyperplasia. 

Liver 

Granular cytolysis. 

Cell membrane indefinite. 

Granular degeneration of cytoplasm. 


No common marked changes. 

Normal. 

Adrenal 

glands 

No common marked changes. 

Normal to marked granular degeneration. ^ 

! No common changes. 

Normal to slight reduction in stain. 

Lung 

Moderate hyperemia. 

Normal. 

Thyroid 

No common marked changes. 

Normal. 

Thymus 

Distention of vessels. Fifty per cent of 
parenchyma composed of lymphocytes 
and endothelial cells of blood vessels 
and lymphatics. 


Intestines 


Fine granular degeneration of the lining 
epithelial cells. 

Pancreas 


No changes 

Testicles 

Granular degeneration of seminiferous 
tubules. 

No mitosis or spermatozoa. 



nificance. Of course, the weight was great- 
er in the older animals. Lethal dosage, 
then, seemed to be in direct proportion to 
age. Any definite relationship between 
dosage and body weight per sc could not be 
established. 

A second factor associated with the lethal 
or sub-lethal character of the dose was the 
time required for the lethal dose to act. The 
shortest period between exposure and death 
was eleven days. The average elapsed time 
l)etween treatment and death was seventeen 
days. These results seem to correspond to 
the period of maximum destruction of is- 
sues as observed in daily clinical uork,^ tiL., 
fourteen to eighteen days. When anima s 
lived twenty days they usual!) surM\e 
There were two exceptions: one had re- 
ceived multiple doses and the other was 


fifty-seven days old when exposed to radi- 
um. These two young animals and a single 
adult rabbit averaged eighty-three days’ sur- 
vival. Death in these instances was prob- 
ably due to the secondary effects of the ra- 
dium, viz., serious changes brought about in 
vital structures or organs. At any rate, this 
is a problem for further stud)-. 

A third factor seriously affecting the 
character of the dosage delivered was the 
duration of the c.vpo.mrc. Briefly, dosage 
delivered within six days acts approximately 
the same as a similar dose delivered within 
two or three days. When the duration of 
the exposure is extended beyond seven days, 
in divided doses, the animal survives. In 
short, the longer the duration of the expo- 
sure beyond seven days the greater the dose 
tolerated. The increasing age of the ani- 
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mal may be a factor of greater importance 
than any possible acquired resistance. The 
problem of the latent period came to light 
in this investigation, but only as corrobora- 
tive evidence. Inference might be drawn 
from the data gathered as to the latent pe- 
riod: that dosage delivered within seven 
days gives the same results as if delivered in 
a much shorter period, while dosage deliv- 
ered over a longer period has to be in- 
creased to be lethal. Clinical experience 
seems to place the latent period at about six 
days. Here again is a problem for further 
study. 

DISCUSSION OF MICROSCOPIC CHANGES 

Of greatest significance are those changes 
found in the hone marrozu and spleen. 
From the examination of these, it is seen 
that the white blood cells are markedly de- 
creased. This finding is borne out by the 
white blood counts made upon a few of the 
animals. But little change was noted in the 
red blood cells so far as the count was con- 
cerned, but in the bone marrow embryonic 
red blood cells were increased. From this 
finding one may infer that the red blood 
tcontent was not greatly affected but that 
there seemed to be some increased drain up- 
on the red blood-forming organs. In an 
acute reaction it is unlikely that sufficient 
time elapsed to greatly influence the red 
blood mechanism. In the spleen it was 
noted that there was marked proliferation 
of the endothelial cells. Distention of the 
blood vessels and channels within these two 
blood-fonning organs indicates profound 
changes in the circulation or in the circulat- 
ing mechanism. 

In tile kidney and liver were found defi- 
nite significant changes. There was cloudy 
swelling of the convoluted tubules, appar- 
ently in proportion to the dosage. In the 
liver granular cytolysis and destruction of 
cell membrane were evident also in propor- 
tion to dosage. The changes in these two 


organs would seem to indicate that there 
was some toxic substance eliminated 
through these organs. 

The next change of importance was the 
destruction of almost the entire parenchyma 
of the thymus gland, leaving practically 
only endothelial cells and lymphocytes. 

The testicles exhibited marked degenera- 
tion of the seminiferous tubules; there were 
no mitoses and no spermatozoa. 

The heart, lungs, thyroid, adrenal glands, 
intestines, and pancreas showed no charac- 
teristic changes. 

The cause of death, unfortunately, cannot 
be definitely stated. It is intimately and 
proportionately related to the white blood 
count, to the changes in blood-forming or- 
gans, namely, the bone marrow and spleen, 
and also closely related to the cells of the 
convoluted tubules of the kidney and the 
parenchymal cells of the liver, the latter two 
being excretory in function. 

One other finding of great significance 
was the loss of weight. This finding varied 
directly in proportion to the dosage and was 
a reliable indicator of prognosis. The loss 
of weight might be attributed to the pro- 
found changes in the thymus gland or it 
may^ have been related to the changes in the 
blood-forming organs on the one hand or to 
the changes in the excretory organs on the 
other. (Unfortunately and ine.xplainably, 
there are no microscopic sections of the 
thymus gland in rabbits recehdng sub-lethal 
doses. These organs were always removed 
at autopsy, but when the sections came 
through, the thymus was always alisent.) 

DISCUSSION OF THE GENERAL RESULTS 

While the primary object of the experi- 
ments was not conclusively attained, }ct 
some very significant information uas 
brought to light. While the cause of cleat 
cannot be positively stated, yet it is so 
closely associated with the destruction of the 
white blood cells and with the loss o 
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weight that these two phenomena can be 
used as reliable indicators of impending 
death or probable recovery. The changes 
in the kidneys and liver maj' possibly be of 
great significance also, but it would seem 
more likely that these changes are secondary 
to the alterations in the white blood count, 
a viewpoint which is substantiated by clini- 
cal experience. White blood cells are ex- 
tremely susceptible to radium rays, as evi- 
denced by the leukopenia following heavy 
irradiation and bj' the rapid extensive de- 
struction of the white blood cells in myelog- 
enous leukemia. One contra-indication to 
heavy radium treatment clinically is a white 
blood count below 5,000. Counts below 
3,500 are extremely dangerous. Further 
evidence that the changes in the kidneys and 
liver are not of the greatest significance is 
found in the fact that the microscopic 
changes in these organs were quite as 
marked in those animals receiving the sub- 
lethal dose and yet the animals survived, 
whereas in all those animals receiving the 
lethal dose, the white blood count went be- 
low 2,000. The only other factor which was 
a reliable indicator of prognosis was the 
loss of weight. If this factor could be defi- 
nitely traced to the reduction of white blood 
cells or to the toxemia which so seriously 
affected the kidnej^s and liver or to the influ- 
ence of the annihilated thymus gland, then 
one might conclude that the one or the 
other of these changes was the more im- 
portant. 

SUMMARY 

1. Death due to external radium radia- 
tion is associated with loss of body ivcighi, 
extreme leukopenia, anorexia, and apathy. 

2. Death due to external radium radia- 
tion is associated with marked degeneiatiiC 
changes in the bone marrow and spleen, 
cloudy sxvelling in the convoluted tubules 
the k)dncv, granular cytolysis in the hver. 
and annihilation of the parenchyma of the 
thymus gland. 


3, Lethal dosage varied markedly with 
the age of - the animal, the younger the ani- 
mal the lower the dosage required. Death 
occurred within eighteen days, averaging 
seventeen days after exposure; and dosage 
delivered zvithin seven days acted as a unit 
— dosage delivered in eight or more days 
required an increase to be lethal. 

The experimental work discussed in this paper 
was begun in the laboratory of Professor Arthur 
L. Tatum, of the Department of Pharmacology, at 
the University of Chicago. Much credit is due him 
for the initiation of the methods employed and for 
valuable assistance during a considerable period of 
time and for suggestions upon its completion. The 
work was continued in the laboratory of Professor 
Lester R. Dragstedt. then Professor of Pharma- 
cology at Northwestern University Medical School. 
For a short time, work was carried on in the De- 
partment of Physiology under the direction of 
Professor A. C. Ivy, of Northwestern University 
Medical School. The final work was done in the 
Department of Surgical Research at Northwestern 
University Medical School, under the direction of 
Professor Loyal Davis of the same college. The 
pathological findings were reviewed by Dr. H. 
R. Fishback, of the Department of Pathology. 
Acknowledgment with thanks is hereby given for 
the valuable assistance and many courtesies of these 
men. 

PISCUSSrON 

Dr. Francis Carter Wood (New 
York) : These interesting experiments on 
animals confirm in man)'- ways the observa- 
tions of the numerous earlier workers on 
the subject. The fall of the leukocytes was 
observed years ago after the first use of 
X-ray and radium. It is unfortunate that 
it is impossible to prove that the kidnet' and 
adrenal lesions observed are definitely due 
to a poison in the circulation. The earl)'- 
workers talked of a leukotoxine which was 
produced by the radiation, but that view has 
been abandoned and the clinical results ob- 
tained on cases of leukemia in human be- 
ings in which radiation has produced a rap- 
id return to perfect health, makes it diffi- 
cult to understand how a toxine could he 
produced by tissue destruction. In myelo- ' 
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genous leukemia a spleen weighing several 
kilos can be reduced to normal size in the 
course of a week or two, without the patient 
showing any evidence of a toxemia. The 
main value of these experiments is that gen- 
eral exposure of the body of either an ani- 
mal or human being may cause prompt 
death. The loss of weight noticed in the 
rabbits is probably not important. Death 
occurred in human beings in the early days 
of radiation therapy more frequentl)'^ from 
X-ray than from radium, for the radium, 
being approximately a point source, the in- 
tensity falls off rapidly owing to the condi- 
tions’ imposed by the inverse square law. 
X-ray, especially high rmltage X-ray, is 
much more dangerous, and a number of pa- 
tients have been killed by the exposure 
through a large portal with such radiation. 
The ordinary lead rubber is quite insufficient 
as a protection, and these unfortunate re- 
sults have become much less frequent since 
the adoption of the large lead chambers to 
house the tube. No radiation then reaches 
the patient except through the portal. Nev- 
ertheless, even under these conditions, X- 
rays produced at 200 K.V. are scattered lat- 
erally throughout the patient’s body to such 
an extent that it is possible by such scat- 
tered rays to see the bones of the hand in 
the fluoroscope at a distance of six or eight 
feet from the patient. That severe dam- 
age to the bone marrow may occur in sus- 
ceptible subjects is obvious, and a number of 
deaths have occurred from radiation even 


under these conditions. The chief value of 
this paper, then, lies in rehearsing this im- 
portant fundamental fact. 

In experiments of my own on rats and 
mice, using XYay, a marked variability in 
the animals as regards the time of death has 
been observed though they were all of the 
same strain, age, and weight. This suggests 
that there may be a great difference in the 
sensitivity of the bone marrow in different 
animals, a fact which we already knew from 
human' patholog}^ 

If the dosage is given slowly, a consid- 
erable number of animals die of pneumonia 
after the leukocytes have been reduced be- 
low a certain point. Others seem to die, as 
Dr. Larkin’s rabbits did, from the anemia 
coupled with the organ-degenerations de- 
scribed. 

Dr. Larkin (closing) : I wish to thank 
the doctors for their comments. There 
were no instances of pneumonia in the ani- 
mals treated with either lethal or sub-lethal 
dosage. This bit of work was done princi- 
pally for personal reasons. The British 
early work did a great deal to clarify the 
actions of radium rays. ■ There are many 
other works along this line, but this work 
was entered into for personal reasons. The 
facts are given to you just as tliey came. 
They seemed to be of practical significance 
in the treatment of patients day by da}'- 
The essayist is not a research man, but just 
makes his living by the practice of me i 
cine. 
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NEW EXPERIMENTS ON CANCER 
CURE 

It is an unfortunate thing that persons af- 
flicted with cancer have had their hopes 
raised by over-enthusiastic newspaper re- 
ports of the San Francisco Coffey-Humber 
experiments, and are making great sacri- 
fices, mortgaging their homes in some cases, 
to go there in the hope of being cured. 
Even the proponents of the experimentation 
do not claim any unusual treatment method 
or results to date. They are referring many 
of the early curable cases to management 
by radiation and surgery, refusing to use 
the Coffey-Humber injection on any but 
hopeless cases. 

One reason why the physician should not 
grow enthusiastic over an alleged cancer 
cure is that he knows proof must be sup- 
plied of certainty that the patient had can- 
cer, that it was made to disappear in all 
stages, and that it remained away perma- 
nently. A conclusive judgment regarding 
cure, therefore, before the passage of sever- 
al years, would be illogical. In the presence 
of preliminary favorable results, the press 
and public do not understand this logic. 

We understand that pharmaceutical firms 
are being bombarded with requests for the 
Coffey-Humber adrenal cortex extract. One 
firm is now making an adreno-cortin hor- 
mone for sale without claims. In the light 
of the fact that there are no [lublications on 
the preliminarj" experimental work of these 
men, such requests are highly premature. 
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Neither are there any explanations of the 
character, dosage, or standardization of 
their extract. In a public statement to the 
Medical Society in Los Angeles on Feb. 17, 
1930, Dr. Humber said that their extract 
was made by a “special process” from a part 
of the suprarenal cortex of sheep. He also 
said, “We have done no animal experiments 
— a thing we should have done, I admit.” 

On March 13, 1930, the Senate Sub-com- 
mittee of the Committee on Commerce met 
in Washington, under a resolution directing 
Federal Government aid in discovering, in- 
vestigating, and financing any successful or 
possibly practical cures for cancer. Many 
experts were called in to aid this Committee, 
and Dr. Coffey and Dr. Humber, of Califor- 
nia, were also present. Dr. Coffey began by 
making a statement (in ten paragraphs) 
of his idea of governmental assistance in 
medical research, ending with: “Tenth, 
During the experimental stage and during 
completion thereof, an)* discovery shall con- 
tinue the sole property of the discoverer. 
This shall be his reward.” 

Under questioning b)’^ Senator Johnson, 
he repeated his theory that the adrenal hor- 
mone was a stabilizer that would control 
tissue growth, causing a destructive effect 
upon malignant tissue, producing a peculiar 
type of necrosis “heretofore unknown,” and 
without destruction of normal tissue. 

Dr. Coffey continued (Report of Com- 
mittee, page 6, line 10): “We discovered 
this active principle through a process cre- 
ated by ourselves. When we injected the 
extract in small doses of from 1 drop up to 
15 or 16 drops, in the course of our experi- 
mental work, we found tliat most cases were 
using opiates for relief, and immediately 
thereafter were relieved of pain and after 
two or three injections, the pain entirely 
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disappeared, and in from 24 to 48 hours the 
cancer began to slough. That has already 
taken place in over 1,300 cases that ^Ye have 
injected and all those cases were inoperable. 
We use our extract in different types of 
cancer and likewise in sarcoma.” 

After recess the questioning was resumed. 

Senator Johnson; “There is no claim on 
your part that jmu have found a cure for 
cancer?” 

Dr. Coffey; “No, sir. I want it distinct- 
ly understood that we do not claim a treat- 
ment or cure for cancer [page 11, line 18]. 
Patients came by hundreds and likewise to 
our department in Los Angeles, until they 
reached 1,300 injections a day. Now it is 
impossible for us in an experimental waj”^ to 
conduct this thing in an orderly manner, 
and something must be done by the public 
press. I call attention to these poor unfor- 
tunate people who are grasping at straws — 
flocking to California in the hope that this 
is a cure. We feel that it is wrong on our 
part even for a second to encourage them. 
We are offering this as a theory. We be- 
lieve it is a success, but it is for the scientific 
gentlemen to demonstrate its use and it will 
require a large expenditure of money, grant- 
ing our theor)' is correct.” 

Then Senator Jones took up the question- 
ing; “Now isn’t this the result, that you get 
only persons in rather extreme stage?” 

Dr. Coffey; “Absolutely. If we see a 
case can be operated upon, we refuse to give 
injection. If we, from our years of experi- 
ence. see that radium will do that man any 
good, we refuse.” 

Senator Jones; “Have you ever treated 
any of the earlier stages of the trouble?” 

Dr. Coffey; “We refuse to treat any of 
the earlier stages as an experiment. We 
have no right to do that scientifically. We 
must prove our position before we have the 
right to offer this as a cure or treatment. 
We follow usage and the scientific use of the 
knife, X-ray, and radium.” 


Following Dr. Coffey, others were ques- 
tioned on the general idea of governmental 
aid for all research in cure of disease. Dr. 
Joseph C. Bloodgood, Dr. C. C. Little, and 
Dr. James Ewing emphasized the need of 
the passage of )'^ears before a conclusion re- 
garding any cancer treatment could be 
reached. Dr. Ewing advised the Govern- 
ment to put less stress on the elusive cause 
of cancer and more time and financial aid 
on radiation facilities for treating the can- 
cer cases alread)" in the country. 

In conclusion, regarding the Coffey-Hum- 
ber Hospital release, we feel that the broad- 
cast of early undue publicity has lessened 
confidence in all cancer treatment. There 
are a score of good men, including the lead- 
ing cancer specialists, who have investigated 
and who express nothing but profound dis- 
appointment with both the clinical and path- 
ological results of the Coffey-Humber in- 
jections. Postmortem examinations, which 
have been made in at least thirty cases, do 
not reveal any definite specific destruction 
of cancer tissue or evidence that the sprea 
of cancer in the bodies of the afflicted pa 
tients has been retarded. There has e\i 
dently been too much Sunday^ supplement 
emphasis, or perhaps the combination o a 
chief surgeon and a superintendent o 
railroad hospital may have made the press 
contacts too hard to control. 

Aldex Williams, M.D. 


THE PROGRESS OF SURVEY OF 
RADIOLOGY 

Bv ihc American Medical Association 
The questionnaire which was prepared b} 
aders in radiolog>' was sent out to a ma 
g list of 1,654 persons representing _ • 
lecialty. A total of 1,150 questionnaire, 
ive been filled out and returned. _ 

The Council on T^Icdical Education a 
ospitals, which was asked to do this uo 
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is now tabulating the returns, after which it 
will publish its report, and will also prepare 
a tentative list of directors of approved ra- 
diological laboratories. The “Essentials,” 
which have been prepared by representative 
leaders in the field, have accompanied each 
questionnaire sent out. 

All w'ho have not sent in the question- 
naire should do so. Additional blanks will 
be furnished by the Council on Medical Ed- 
ucation and Hospitals of the American 
Medical Association, 535 North Dearborn 
Street, Chicago. 


COMMUNICATION 

To the Editor of Radiology; 

Dear Doctor : — In reading over the various 
American and foreign journals in the field 
of radiolog)', I notice that a variety of sym- 
bols are used to express the recently adopted 
unit of X-ray intensity; this in spite of the 
fact that the terminolog}’- is clearly defined 
in the report of the Second International 
Congress of Radiology. 

For example, most writers speak of ap- 
plying so many “r-units.” In ordinary 
physical practice, the unit of resistance is the 
ohm and its symbol is r or When speak- 
ing of the resistance of a coil of ivire it is 
correct to say so many “ohms,” but never 
so many “•^-units’’ or so many “ohm units.” 
Likewise we speak of so many “volts” but 
never so many “v-units” or “volt units. ’ In 
writing the above terms it is correct to use 
“52-^” or “38 V” but never “52-^-units” 
or “38 V-units.” 

Thus, to be in keeping with physical prac- 
tice and the international definitions we 
should speak of so many “roentgens” and 
write, for example, “100 r” and not 100 
r-units” or “roentgen units.” 

In future publications from the Bureau 
of Standards the correct nomenclature w'ill 
be observed and I feel that this should be 


brought to the attention of radiologists so 
that in the future we may have a uniform 
terminology in the literature. 

Another question of terminology was also 
brought to my attention through the Bu- 
reau’s editorial board. “Constant potential,” 
as the term is usually used, rarely refers to 
true constant potential since all commercial 
X-ray equipment coming under such a head 
is quite far removed therefrom. (So far as 
I am aware, Prof. Duane has the only true 
constant potential X-ray generator, his be- 
ing a storage battery.) 

A national committee on electrical defini- 
tions has tentatively adopted the term “ripple 
potential” to describe such voltages as are 
produced by the ordinary kenotron-condens- 
er rectifiers. The terms “ripplage” and 
“ripplance” will be used to express the 
amount of variation from true constant po- 
tential. The complete definitions of these 
terms will be given in a paper which is now 
in the press. 

Respectfully, 

Lauriston S. Taylor. 

Washington, D. C. 

May 1, 1930 


THIRTY-FIFTH ANNIVERSARY OF 

DISCOVERY OF THE ROENTGEN 
RAY 

The Chicago Roentgen Society commemo- 
rated the thirty-fifth anniversary of the dis- 
covery of the X-rays by William Conrad 
Roentgen, at a dinner meeting held at tlie 
Lake Shore Athletic Club, May 8, 1930, at 
which about ninety were present. 

The speakers of the evening were: I. Seth 
Hirsch, M.D., New York Cit}-, “Eulog)' on 
Roentgen” ; I. S. Trostler, M.D., Chicago, 
“Original Communication of the Discovery 
of X-rays by Roentgen”; Will 
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Puse)^ M.D., Chicago, "The Pioneer De- 
velopment of Radiation Therapy”; Paul B. 
Batty, Chicago, "The Electrical Engineer 
and the Physicist: Pioneer Work in Elec- 
trical and Mechanical Development of X-ray 
Apparatus.” Charles B. Reed, M.D., Chi- 
cago, President of the Chicago Medical 
Society, acted as toastmaster and spoke on 
"The Relation of Radiology to General 
Medicine.” The Chicago Roentgen Society 
was favored with a letter of congratulation 
from President Hoover and a telegram from 
Louis L. Emmerson, Governor of Illinois, 
copies of which follow. 

[letter] 

April 25, 1930. 

Chicago Roentgen Society 
Giicago, Illinois 
My Dear Friends: 

I cordially commend the celebration of the 
discovery of the roentgen ray, for it is one of 
the beacon lights of that steady progress by 
which science is enlightening the darkness of 
the unknown and guiding mankind ever for- 


ward into new knowledge and master}^ of 
Nature. 

Yours faithfully, 

[Signed] Herbert Hoover. 

[telegram] 

April 29, 1930. 

Chicago Roentgen Society 

In extending to you my greetings on the 
celebration of the thirty-fifth anniversary of 
Roentgen’s discovery of the roentgen ray I con- 
gratulate you on your vigorous efforts toward 
vitalizing the memory of this great scientist, 
who has bequeathed to mankind everlasting 
benefactions of immeasurable magnitude. His 
discovery of the X-ray has made available a 
means of therapy and an aid to diagnosis that 
no reputable doctor or dentist is willing — or 
even permitted — to ignore or neglect. That 
courts of justice freely grant to plaintiffs large 
sums in damage when evidence indicates pro- 
fessional neglect of X-ray usage, which ap- 
parently has resulted in e.xtended physical suf- 
fering or deformity, suggests the indispensable 
character that X-ray equipment has assumed 
in the field of medical practice. 

Louis L. Emmerson, Governor. 


SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 


The officers for the Section on Radiologjq 
) American Medical Association, for the com- 
ing year are as follows: Chairman, Arthur 
W. Erskine, M.D., Cedar Rapids, Iowa; 
Vicc-cJiairmau, Ralph S. Bromer, M.D., 
Philadelphia, Pa.; Secretary, G. W. Grier, 
M.D., Pittsburgh. Pa. ; E.vccntive Commit- 


tee, M. J. Hubeny, M.D., Chicago, 111., F.M. 
Hodges, M.D., Richmond, Va., and Arthur 
W. Erskine. M.D., Cedar Rapids, Iowa. 
The Section delegate is James T. Case, 
M.D., Chicago, 111., and the alternate Sec- 
tion delegate is W. W. Wasson, M.D., Den- 
ver, Colorado. 
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ARTHRITIS 

A Clinical Study of Chronic Arthritis. 
Emil G. Vrtiak and Edwin P. Jordan. Jour. 
Am. Med. Assn., March 22, 1930, XCIV, 863. 

Many otiiers have concentrated on only one 
or two phases of this problem, c.g., basal 
metabolism, sugar tolerance, and relation to 
focal infection. The authors have examined 
from as many angles as possible the clinical 
records of a group of patients with chronic 
arthritis. They have used Goldthwaite’s 
classification, dividing their patients into three 
groups: hypertrophic arthritis (ostearthritis), 
atrophic arthritis (rheumatoid arthritis or 
arthritis deformans), and infectious arthritis. 
The latter is not clinically characteristic, and, 
radiologically, shows no bony changes. 

No definite relationship between the meno- 
pause and chronic arthritis was apparent. A 
histor)^ of rheumatic disease in the family and 
the history of typhoid occurred often enough 
to warrant more detailed investigation. Second- 
ary anemia was frequent in infectious arthri- 
tis, while an erythrocytosis was common in 
the hypertrophic form. Leukocytosis was a 
usual occurrence in infectious arthritis, but 
leukocytosis and leukopenia occurred with 
about equal frequency in the hypertrophic 
type. A questionable tendency towards a plus 
metabolic rate was found in the infectious, 
and toivards a minus rate in the hypertrophic 
type of arthritis. A percentage of positive 
Wassermann tests, slightly higher than that 
usually found in similar age groups of non- 
arthritic persons, was found. 

Foci of infection were found in a high per- 
centage of patients with infectious or hyper- 
trophic arthritis. In many, treatment of these 
foci resulted in marked improvement, while 
some patients became much better in the face 
of unremoved foci of infection. 

C. G. Sutherland, M.D. 


BONE DISEASES (DIAGNOSIS) 

A Critical Survey of Charcot's Arthrop- 
athy. Analysis of Eighty-eigb't Cases. Udo 
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J. Wile and Milton G. Butler. Jour. Am. 
Med. Assn., April 5, 1930, XCIV, 1053. 

In their study the authors tabulate their ob- 
sei'^’^ations to show a definite relation to the 
following eleven factors; age of onset, sex, 
joint involved, histor}- of pre-existing s 3 -philis, 
duration of sr'philis previous to the onset of 
the joint involvement, means of establishing 
the diagnosis, incidence of trauma, associated 
spinal fluid reactions, t 3 -pe of cerebrospinal 
disease present, roentgen obser\'ations, and, 
finally, additional associated data. 

A comprehensive surve 3 ' of all these fac- 
tors in a series of about eight 3 '-eight cases 
thoroughly reviews tlie subject. 

C. G. Sutherland, M.D. 

Articular Chondromatosis. Ettore Conte. 
La Radiologia Medica, March, 1930, XVII, 
237. 

The autlior states the difficulties confront- 
ing the diagnosis of this disease. With the aid 
of the radiological and clinical data supplied 
b}' his personal experience, and that offered 
b 3 ’ the medical literature, he gives a complete 
sketch of this morbose process. He estab- 
lishes its differential characters from both the 
etiological and clinico-radiological viewpoints, 
especially in comparison with arthritis defor- 
.mans. which seems to be the affection more 
frequently confused with articular chondro- 
■f matosis. 

L. Marinelli. 

BONE TUMORS (DIAGNOSIS) 

Ewing’s Sarcoma ; Small Round-cell Sar- 
coma of Bone. Murray M. Copeland and 
Charles F. Geschickter. Arch. Surg., Feb- 
ruary, 1930, XX, 246. 

There is a foreword on this article, written 
1)3' Dr. Joseph C. Bloodgood, in which he 
gives the benefit of his experience in bone 
tumors in general, and this tumor in particu- 
lar. The authors have reviewed all of the 
bone tumors of the Johns Hopkins Hospital, 
representing something over 1,500 cases. 

Ewing's sarcoma was found to be essen- 
tiallv a disease of carlv life. 95 per cent of 


the cases in this series occurring in persons 
between the ages of four and a half and 
twent 3 ^-five. Among the 400 sarcomas in this 
series. 15 per cent were found to be Ewing’s 
sarcoma. Pain was an outstanding symptom 
in 83 per cent of the cases, and rvas noted as 
the first S 3 'mptom in 35 per cent. It varied 
from a tenderness or soreness to continuous 
pain, either dull aching or sharp shooting pain. 
In 90 per cent of the cases a mass could be 
palpated, and in 19 per cent a swelling was 
complained of as the initial S 3 'mptom. On 
palpation the majorit 3 ' of the tumors presented 
an indurated swelling, with a surface rang- 
ing from rough and irregular to smooth, and 
totalty immobile, apparentl 3 ’’ continuous with 
the bone. The bones involved in the greatest 
number of cases have been the tibia, femur, 
fibula, humerus, pelvis, and scapula, and in 
smaller numbers in man 3 ’^ other bones. Path- 
ologic fracture was of relative^ rare occur- 
rence in this series. 

Fever was noted in a number of these cases. 
The blood examination revealed no findings 
significant in this condition. Man 3 ' of the 
patients showed ver 3 ' little cliange in nutrition 
until the terminal stages of the disease. In- 
ternal metastases usually presented themselves 
clinically late in the disease. 

The roentgen-ra 3 ' studies revealed that the 
earliest stages of the lesion presented the most 
difficult 3 ' in diagnosis. In the earl 3 ' cases, 
there was a slight expansion of the shaft, with 
a periosteal reaction looking somewhat like 
onion peel. The cortex of the shaft appeared 
thickened, with some mottling in the region of 
the medullar 3 '’ cavitr', due to areas of increased 
density'. Later in the disease, there was con- 
siderable extension of the tumor along the 
shaft. The medullar 3 ' cavit 3 ' often showed 
osteoporosis, and the cortex showed evidence 
of destruction. There were var 3 'ing degrees 
of periosteal reaction, and a characteristicall)' 
increased densit 3 ' of the bone in the region of 
the widened corte.x. Osteoph 3 'tes arranged 
irregularly or at right-angles to the cortex 
occasionalh' appeared in the picture. In a 
number of the earlv cases, the first evidence 
of tumor formation was given by an increase 
in densit\' of bone. 
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The gross examination of the tumor showed 
that, with one exception, its bulk lay subperios- 
teally. The medullary cavity sometimes con- 
tained a small portion of the tumor, but, usual- 
ly, this region was constricted or totally 
occluded by new reactive bone. When the in- 
volvement of the bone was diffuse, subperios- 
teal formation of new bone was both parallel 
and at right-angles to the cortex. Due to the 
growth of the tumor and subsequent hemor- 
rhage, there was a gradual separation of the 
periosteum from the underlying cortex. The 
parallel deposits of new bone appeared to be 
the result of proliferation of the peripheral 
la3'er of the coilex when the periosteum had 
suffered minute separation from the bone. 
This gave the onion-peel-like formation char- 
acteristic in roentgenograms of the early 
stages. With increased separation of the 
periosteum, spicules of new bone from the 
subperiosteal region are laid down at right- 
angles to the shaft rather than parallel. This 
is due to the blood vessels perforating Volk- 
mann’s canals which determine the direction 
of the new growth of bone when they are 
pulled outward in maintaining their continuity 
after the periosteum has been elevated. The 
two types of formation of bone, parallel and 
radiating, duplicate the process observed in 
the embrjm. The microscopic examination re- 
vealed a more or less constant cellular picture. 
There was a small polyhedral cell with a round 
or oval nucleus. The cj'toplasm was scanty 
and did not stain well. The nucleus 
deeply stained, showing a definite limiting 
.membrane. Nucleoli were rarely seen, but 
mitotic figures were not infrequently noted. 
There appeared to be no intercellular stroma, 
but the tissue was divided into lobules ^ a 
fibrous trabeculation. Various other micro- 
scopic changes were found which will not e 

gone into in this abstract. 

The most frequent sites of metastases were 
the lungs, lymph glands, and the skull, the 
spine, scapula, and clavicle, however, were also 


frequently the sites of metastases. 

In differential diagnosis, many ot er con 
tions must be considered, especial _v m amma 
tory disease of bone. In ten cases t le lag 
nosis of pyogenic periostitis or osteomyelitis 
was made; in nine cases, tuberculosis of bone. 


in six cases, syphilitic periostitis or osteomye- 
litis, and in one case, typhoid osteomyelitis. 
Clinically, multiple myeloma was noted as the 
source of confusion in two of the cases of 
Ewing’s sarcoma. Osteogenic sarcoma must 
also be differentiated from this condition, as 
well as metastatic carcinoma. 

In the treatment of this condition, the 
authors believe that in cases in which metas- 
tases have not occurred, amputation for lesions 
in the lower extremity below the upper third 
of the femur, and resection of bone for lesions 
in the upper extremity, followed b}' post-op- 
erative irradiation, offer more hope of cure 
than does irradiation alone. If the lesion oc- 
curs in the upper portion of the femur or has 
become extensive, irradiation should be re- 
sorted to and continued in therapeutic doses 
until amputation becomes a necessity to relieve 
pain. 

Out of 52 cases of Ewing’s sarcoma, eight 
are living and are apparently well. All of 
these patients are over five years, and the aver- 
age duration of life is seven years and eight 
months for the eight cases. In one group of 
13 cases which had amputation with irradia- 
tion, there was a post-operative duration of 
life averaging 29.2 months. In three cases in 
this group, the patients were found to be well, 
with an average duration of life of five years 
and seven months. In another group which 
had amputation without iri'adiation, there were 
24 cases, with an average duration of life of 
twenty months. In four cases in this group, 
the patients are well, with an average dura- 
tion of life of six years. In the third group, 
which had Irradiation alone, there are eight 
cases, with an average duration of life of 27 
months, and in one case in this group, the pa- 
tient is living S3 months after treatment. 

Coley’s toxins apparently have had no effect 
on the duration of life, whether given alone 
or with other forms of treatment. 

Exploration does not ordinarily affect the 
prognosis in which radical operation or X-ray 
treatment follows exploration. In two cases, 
or 25 per cent, in which the patients arc liv- 
ing over five years, exploration was done be- 
fore resorting to operation. 

Howard P. Douc, M.D. 
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CANCER (DIAGNOSIS) 

Primary Adenocarcinoma of the Jejunum, 
with a Report of Two Cases. Francis C. 
Newton and Richard C. Buckley. New Eng. 
Jour. Med., Feb. 6, 1930, CCII, 255. 

Two examples of primaiy^ adenocarcinoma 
of the jejunum are reported. These were 
similar in location but produced different clin- 
ical symptoms. In the first patient, the chief 
symptom was a severe and unexplained sec- 
ondary anemia. Ulcerated carcinoma of the 
jejunum was an unexpected finding at 
autopsy. In the second patient, high intestinal 
obstruction occurred and the diagnosis was 
made by X-raj' examination. A tumor was 
resected and within a short time retroperito- 
neal metastases were found. 

W. W. Watkins, M.D. 


The Relationship between the Clinical and 
Pathological Findings in Primary Pulmo- 
nary Malignancy. Ralston Paterson, Can. 
Med. Assn. Jour., March, 1930, XXII, 333. 

Carcinoma of the lung is a rapidly progres- 
sive disease, the average duration being about 
six and one-half months. During this period 
the pathologic processes show a number of 
W characteristic changes, and with these are 
^ associated characteristic radiologic and clinical 
findings. 

Classified from the standpoint of foci of 
origin, lung malignancy is subdivided into 
bronchial and parenchymal. Bronchoscopy is 
the diagnostic agent of choice in the bronchial 
type. 

Bronchial growths are not visualized early 
Irom the roentgenogram. When the shadow 
does .show it will always be unilateral and of 
an infiltrating nature. If the growth is chiefly 
intraluminal and tends to obstruct the bron- 
chus. the roentgenologic picture is character- 
istic, being an atelectasis of the part of the 
lung shut off. 

The first symptom of the bronchial type of 
growth is cough, associated later with hemop- 
tysis. Secondary infection is followed by 


bronchiectasis peripheral to the lesion, with 
sputum and fever. 

Growths of the parenchymal type have 
their primar)'^ focus within the lung substance 
or from the wall of a minor bronchus. They 
are demonstrated easily on the X-ray film as 
irregular nodular masses in the lung fields. 
Later the growth involves a bronchus, and 
atelectasis is added to the picture. Later still 
the pleura is involved and pleural effusion is 
added. The symptoms of this latter type are. 
first, a deep-seated chest pain, with, later, 
cough and bleeding. With pleurisy and in- 
fection supervening, there is added fever and 
toxemia. 

L. J. Caktee, M.D. 


Notes on the Etiology of Cancer. Albert 
Soiland. Am. Jour. Surg., March, 1930, VIII, 
654. 

The author gives a very thorough disserta- 
tion on the influence of mechanical irritation 
on the production of cancer, and concludes 
that the importance of this has been greatly 
over-estimated. He considers that other fac- 
tors must be present in addition to the irrita- 
tion in order to produce cancer. The work 
of Dr. Maud Slye on the hereditaiy theory’ 
would appear to be an outstanding contribu- 
tion to the work on the etiology of cancer. 

The author brings up several other points 
to be considered: First, the types of cancer 
under discussion show a predilection foi a 
junction point of two epithelial structures, 
second, the combined action of constant irrita- 
tion and physiological function at this point 
brings on early senility of the cells in these 
parts so as to invite cancer development. 

Finally, there seems to be a tendency to torn 
toward the endocrine system, which may after 
all be the sole custodian of the secret. 

H. P. Doub, M.D. 


Primary Lung Tumor: Report of Six 
Cases with Necropsies. Lila M. 

Jour. Am. Med. Assn., April 5, 1930, XCIV, 

1044. . . 

Primarv cancer of the lung is the basis oi 

this cssav, and a report of six cases with 
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necropsies is made. Tlic literature is reviewed, 
with a discussion of the etiology and pathol- 
ogy of the disease. The duration of the dis- 
ease in the cases presented was from four 
months to three years. One occurred with 
a lung abscess — ^lung abscess has been com- 
monly found in conjunction with cancer of the 
lung. 

The cardinal symptoms of early primary 
lung tumor arc pain, dyspnea, cough, sputum, 
and fever. Persistent pain in a person of the 
cancer age should always call to mind the 
possibility of a hidden malignant condition. 

Surgery offers the only hope of cure. Roent- 
gen irradiation may give marked temporarj' 
palliation, but disappointing end-results. 

C. G. Sutherland, M.D. 


CANCER (THERAPY) 

Carcinoma of the Prostate. George Gil- 
bert Smith, New Eng. Jour. Med., April 
17, 1930, CCII. 756. 

Cases of cancer of the prostate fall into 
three classes. In Class A, the growth is con- 
fined within the capsule of the prostate and 
total prostatectomy is the procedure of choice. 
In the author’s series of 65 cases, 29 were in 
this class. In Class B, the growth has extend- 
ed beyond the prostatic capsule, but does not 
show evidence of metastases ; treatment 
should be by insertion of radium needles or 
seeds into the gland; 17 of the 65 patients 
were in this class. In Class C, metastases 
have developed. Palliative treatment is best 
given by high voltage X-ray ; of the 65 cases, 
19 were in this class. 

W. W. Watkins, M.D. 


Carcinoma of the Uterus— Its Treatment 
by Radiation. Albert Soiland and William 
E. Costolow. Calif, and West. Med., Febru- 
ary, 1930, XXXII. 95. j , 

The authors use the grouping advised by 
Schmitz in the diagnosis of uterine carcinoma. 
Studying statistics, they note that suigica re 
suits on carcinoma of the cervix are extreme } 


poor, even from the most radical operation. 
"From the clinics of the best operators the five- 
year cures amount to less than 20 per cent. 

Increasing attention has recently been given 
to the consideration of the type of cell in the 
particular growth, and to the question of 
radiosensitivity. For many years it has been 
noted that cervical carcinoma has varied in its 
response to radiation. Where the conditions 
clinically appeared similar, and were treated 
by the same technic, it has been observed that 
the response in one case would be slow and 
uncertain, while in other cases the disease 
would melt away rapidly and completely. It 
is now known that this is largel}" due to a 
difference in radiosensitivity of the cells. The 
practice is now to classify the carcinomas ac- 
cording to cell type. 

Regarding the technic of the treatment, the 
author’s procedure is to give 3,500 mg. el hrs., 
60 per cent of which is placed against the 
cervix and filtered with two millimeters of 
gold and one millimeter of rubber. The other 
40 per cent is placed within the uterus, filtered 
with one millimeter of gold and one millime- 
ter of rubber. Three weeks later, 3,000 mg. el 
hrs. are given with the same type of applica- 
tor. No further radiation should be given in 
the next six to twelve months. 

The patient is observed at monthly intervals, 
and late recurrences, appearing a year or so 
after the original therapy, are often treated 
with small doses of radium applied locally, 
although great care is exercised. Often 
suspiciously thickened areas remain for sever- 
al months and finally disappear. These areas 
should not be treated unless they are of 
definite malignancy. Experience in observa- 
tion is a most valuable asset at this stage of 
the treatment. 

In the treatment of carcinoma of the fundus 
the authors use combined radium and roent- 
gen-ray treatment. A total dosage of 4,000 to 
5,000 mg. el hrs. of radium, filtered by one 
millimeter of gold and one millimeter of rub- 
ber, is applied intra-uterine. This is followed 
by deep roentgen-ray therapy in about two 
weeks. 

Roentgen-ray therapy should be combined 
with radium in all cases of uterine carcinoma, 
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unless contra-indicated by the poor general 
condition of the patient. Advanced cases of 
carcinoma of the fundus uteri should be 
treated by radiation alone. It seems possible 
that results may be obtained by radiation in 
early cases of carcinoma of the fundus, which 
will equal the present surgical results. Car- 
cinoma of the cervix uteri is no longer a 
surgical condition and should be treated b}' 
radiation alone. 

F. B. Sheldon, M.D. 


Rodent Ulcer. Richard L. Sutton, Jr. 
Jour. Missouri St. Med. Assn., March, 1930, 
XXVII, 103. 

The term “rodent ulcer” is not scientifically 
used; it is frequently used either for basal- 
cell or prickle-cell carcinoma of the skin, al- 
though there is a marked clinical and histo- 
pathologic difference in these two growths. 
After a thorough discussion of the various 
types of lesions which are sometimes called 
“rodent ulcer,” and also a discussion of the 
various methods of treatment, the author con- 
cludes that the term “rodent ulcer” should 
be discarded, and the correct term, based on 
histopatholog)', should be substituted. Treat- 
ment should consist in the e.xtinction of the 
neoplastic cells in the manner which will give 
!the best cosmetic results. Irradiation is the 
method of choice, and as between X-ray and 
radium, the latter is preferable, on account of 
the accuracy witlr which the dose may be 
applied. 

W. W. Watkins, M.D. 


On Radiation Effect and Radiation Do- 
sage Based on Observations in Uterine Car- 
cinoma, with Pre-operative Irradiation. W. 
Lahm. Strahlentherapie, 1930, XXXVI, 
237. 

The examination of cervical carcinoma 
through the vaginal speculum does not give 
an accurate idea of the extension of the pro- 
cess. -A. number of illustrations showing the 
cenncal os as seen through the speculum 
and in the sagittal section explain this point. 
It is difficult, if not impossible, therefore, to 


learn from the study of an excised cervix 
which had been previously irradiated, how 
much of the tumor was destroyed by the rays. 
Macroscopic and microscopic studies of a se- 
ries of patients who had been treated by roent- 
gen rays and radium demonstrated that only 
the tissue infiltrated b}^ carcinoma was de- 
stroyed. No explanation can be given so far 
for this observation. It is possible that the 
limited destruction is due to a definite sensitiv- 
it}- of the diseased part, or it may also be pos- 
sible that the necrotic carcinoma forms a c)"- 
tolytic substance. A discussion of the prob- 
lem of dosage pertaining to carcinoma of the 
cervix and metastasis in the parametrium fol- 
lows, which is supplemented b}'^ a number of 
case histories. 

Ernst A. Pohle, M.D., Ph.D. 


Malignancy of the Oral Cavity. C. M. 
Hamilton. Jour. Tennessee St. Med. Assn., 
March, 1930, XXIII, 79. 

Cancer of the mouth is curable, but, to ob- 
tain the best results, it is necessaiy to start 
treatment early. Palliation and insufficient 
treatment are worse than none. Proper com- 
bination of methods offers the most success. 
Every case presents the double problem of 
the local lesion and the lymph drainage areas. 
The local lesion can be removed by excision, 
cauterization, electrocoagulation, or radiation. 
The dual procedure of electrocoagulation and 
radiation is more effective in destroying the 
local lesion than either method singly. Treat- 
ment of the lymph glands is more important 
than treatment of the local lesion. The re- 
sult in unselected cases varies from 15 to 60 
per cent with different authorities. Cancer of 
the tongue and floor of the mouth are the 
most unfavorable, while epitheliomas of the 
alveolar ridge and hard palate offer better 
prognoses. 

W. W. Watkin.s. M.D. 


THE CHEST (DIAGNOSIS) 

Interpretation of Roentgenograms of the 
Chest in Children Based on Observations at 
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Necropsy; HI. — Diseases of the Lungs, of 
the Pleura, and of the Mediastinum. John 
A. Bigler. Am. Jour. Dis. Child., January, 
1930, XXXIX, 91. 

Correlation of 171 necropsy and roentgen- 
ray examinations of the lungs is attempted. 
Broncliopneumonia was more common and the 
pleural involvement was less common than in 
lobar pneumonia. Two cases of congenital 
laryngeal stridor gave no roentgen-ray find- 
ings other than tlie general picture of emph}'- 
sema. Pleural adhesions were found more 
often by the pathologist than the roentgen- 
ologist. 

In pneumothoi'ax and p)mpneumothorax 
necropsies showed connection with a bronchus. 
The author states that these conditions occur 
frequently following pleural puncture, both 
diagnostic and therapeutic. The hilum shad- 
ows and linear markings are made up mostly 
by blood in the blood vessels and not by the 
bronchi. Normal lymph glands do not cause 
shadows. Hypoplastic lymph nodes, either 
caseated or inflammatory, cannot be recognized 
if they do not contain calcium. The size and 
shape of the hilum shadows are not influenced 
by active infection alone, but by previous in- 
fections. 

A number of roentgenograms, illustrating 
lung and mediastinal pathologic change con- 
firmed by necropsy, were included. 

F. B. Mandeville, M.D. 


Massive Collapse of the Lung. H. H. 
Murphy. Can. Med. Assn. Jour., March, 
1930, XXII, 327. 

Massive collapse of the lung is a condition 
in which the lung, without the presence of 
any gross lesion, such as bronchial obsti uc 
tion, pleural adhesion, etc., interfering uiti 
the free entry of air, becomes airless to a 
greater or lesser degree. It occurs most re 
quently after operative treatment for inguina 
hernia or appendicitis. It may mvo ve a 
lobule, a lobe, one entire lung, or even both 

lungs. , . • f 

The important causes are a combination o 
three conditions, namely, a tine ' p eura 


exudate, viscid bronchial secretion, and some 
suppression of the cough reflex. 

From the standpoint of symptomatology 
there are two types of cases, depending on the 
presence or absence of pneumonia signs. 

The physical signs are ; displacement of the 
heart to the affected side, and depression of 
the chest Avail, Avith the usual signs of con- 
solidation. 

The atypical case may escape detection if 
a bedside radiographic examination is not 
made. The radiographic evidence is clear and 
unmistakable. 

Tavo of the author’s interesting cases are 
reported. 

L. J. Carter, M.D. 


Infection of the Upper Respiratory Tract 
as an Etiological Factor in Pulmonary Dis- 
ease. I. R. Smith. Can. Med. Assn. Jour., 
February, 1930, XXII, 194. 

The object of this paper is to show the im- 
portant role played by upper respiratoiy tract 
infections in the etiologj’’ of pulmonaiy dis- 
ease. The removal of such gives excellent re- 
sults. 

Analysis is made of 1,510 cases Avhere pul- 
monar}' complaints Avere the leading feature. 
The common symptoms Avere: cough, post- 
nasal discharge, loss of weight, general weak- 
ness, rise of temperature on exercise, expec- 
toration, dyspnea, and anemia. Of this Avhole 
group 166 proved to be tuberculous. The 
major portion of the remainder Avas diagnosed 
as cases of bronchitis, bronchiectasis, or 
asthma. These Avere divided into seven 
groups, according to the presence or absence 
of one or more of the following: clinical chest 
findings, X-ray chest findings, and upper re- 
spiratory findings, including sinuses, nose, and 
throat. 

In three of the groups clinical chest find- 
ings Avere absent; in three, X-ray findings Averc 
absent, and in three, upper respiratory find- 
ings Avere absent. 

The radiographic findings group thcmsclvc.s 
into three classes: (1) enlarged nodes in in- 
definitely enlarged hilum shadows, with thick- 
cning of the loAver bronchial tree; (2) thick-/ 
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ening of the upper bronchial tree, and (3) a. 
combination of (1) and (2). 

The associated upper tract diseases found 
were; deviation of septum, hypertrophied tur- 
binates, sinus disease, nasal mucous mem- 
brane ulceration, diseased tonsils, adenoids, 
pyorrhea, granular pharynx. 

The author emphasizes the great importance 
of collaboration between the laryngologist, the 
internist, and the radiologist in the diagnosis. 

L. J. Carter, M.D. 


The Roentgenological Aspects of Empy- 
ema. Ralston Paterson. Am. Jour. Surg., 
March, 1930, VIII, 638. 

The author advises a very thorough fluoro- 
scopic examination of the chest in all possible 
positions in order to accurately determine the 
exact position and extent of the lesion. This 
is then followed by films made in several posi- 
tions which have previously been found, 
fluoroscopically, to show the fluid to the best 
advantage. 

The roentgenologic appearances produced 
by free effusions in the pleural cavity are dis- 
cussed, and these are compared with the ap- 
pearances of true purulent effusions. With 
free fluid there may be a slight change in its 
distribution with changes of posture, but, with 
true pyogenic exudate, there is ver}^ little alter- 
ation in the fluid level with changes of posture, 
owing to the fact that both the parietal and 
visceral pleura are coated with thin layers of 
fibrinous exudate, which tend to fusion at the 
edges. 

The fluid shadows must be differentiated 
from consolidation of the lungs, malignancy, 
and atelectasis. The greatest difficulty en- 
countered. however, is a co-existence of fluid 
with pneumonia or malignancy. 

Encapsulated effusion may form in relation- 
ship to any portion of the surface of the 
pleura, superficial or deep. This must be dif- 
ferentiated from lung abscess, plaques of 
dense pleural thickening arising as residues of 
old empyemata, and benign or relatively cir- 
cumscribed malignant tumors of the pleura. 

If. lor any reason, an empyema becomes 


chronic, with multiple pockets, simple chest 
roentgenograms will frequently not tell the 
whole stor}^ Injections of these sinuses and 
pockets with lipiodol or some other opaque 
medium is often of great value. 

H. P. Doub, M.D. 


Acute Mediastinal Abscess. B. J. Malne- 
koff. Am. Jour. Dis. Child., March, 1930, 
XXXIX, 591. 

Acute mediastinal abscess is rare in infancy 
and childhood. A case of an infant twenty- 
one months old is presented. Twelve days 
after the onset of upper respirator}’^ symptoms 
a roentgenogram of the chest was negative. 
Three weeks after the onset of symptoms a 
roentgenogram showed a shadow of increased 
density in the right upper chest, apparently 
continuous with the mediastinum and present- 
ing a fairly well rounded outer border. Fluo- 
roscopy and films at another examination 
showed a dense shadow in the anterior medi- 
astinum outside of the lung. 

Measles and otitis media were complicating 
factors in this case. The von Pirquet test and 
blood cultures were negative. 

Repeated aspirations in the third right in- 
tercostal space anteriorly, just adjacent to the 
sternum, were made, and 45 c.c. of thick graj'- 
ish pus containing streptococci and pneumo 
cocci was obtained. Ultra-violet therapy uas 
also used. 

The author concludes that the mediastinal 
abscess was due to encapsulation of suppurat- 
ing tracheobronchial lymph glands draining 
the upper respiratory tract. 

F. B. Mandeville, M.D. 


The Roentgen Findings in AtypicM In- 
uenza Pneumonias. Georg Peschel. on 
enpraxis, April 1, 1930, II, 315. 

During the influenza epidemics of the las 
;w vears the author frequently o jserv 
vpical pneumonias, which preserflec con 
derablc diagnostic difficulties. , 

leumonias were seen with ver}' fe\% « 
ight clinical .symptoms. The chronic coiul. 
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tion resulting can easily be confused with a 
cirrhotic tuberculosis, syphilis of the lung, or 
many forms of bronchial carcinoma. In other 
cases the differential diagnosis from an early 
tuberculosis could not be made roentgenologic- 
alh'-. I\liliary bronchopneumonias were seen 
occasionally, which simulated the appearance 
of miliar}' tuberculosis. When confronted 
Avith the picture of a so-called healed miliary 
tuberculosis, one should think of the possibil- 
ity that it may be the resulting stage of mili- 
ary bronchopneumonia as seen in influenza. 

H. W. Hnncn, M.D. 


Pleurisy in Infants and Children : Radio- 
logically Demonstrated. E. Gordon Stoloff. 
Am. Jour. Surg., March, 1930, VIII, 662. 

The author discusses acute pleurisy together 
with effusion and gives the ordinai'y roent- 
genological findings as usually described. 

He then describes empyema together with 
the various types of encapsulated fluid, de- 
pending upon their location and the structures 
with which they are in contact. He states 
that encapsulation of purulent fluid is com- 
mon in the earlier years of life and may be 
situated in almost any portion of the chest, 
including the mediastinum. He combines 
fluoroscopy with films in various positions in 
the diagnosis of these conditions. 

There is also a chapter on the topography 
of the fissures and lobes of the lungs, togethei 
with points in roentgen diagnosis. 

This article is written in text-book form 
and is difficult to condense into a small space. 

H. P. Doub, M.D. 


Bronchiectasis. Alton Ochsner. Am. 
Jour. Med. Sci., March, 1930, CLXXIX, 388. 

This is a fairly exhaustive study of the 
subject, with an excellent bibliography. ^ e 
author states that bronchiectasis is one ot t ie 
most frequent chronic pulmonary affections. 
Chronic bronchitis, influenza, and nasal sinu- 
sitis are the most frequent causative agents. 
Text-book descriptions represent late stages 
of the condition. The early diagnosis can be 
made only by X-ray, following intratracheal 


introduction of iodized oil for outlining the 
tracheobronchial tree. The repeated introduc- 
tion of this oil is of distinct therapeutic value. 
The results of 1,500 bronchographies are re- 
ported. One hundred and twelve cases were 
treated, and of these 32 per cent were symp- 
tomatically cured. 

W. W. Watkins, M.D. 


CIRCULATORY DISTURBANCE 

Volkmann’s Ischemic Contracture. Henry 
W. Meyerding. Jour. Am. Med. Assn., Feb. 
8, 1930, XCIV, 394. 

The disastrous complication of injuiy 
which produces contracture of the flexor mus- 
cles of the fingers, wrist, and forearm, de- 
scribed by Volkmann in 1869, interests every 
practising physician. The descriptive term 
“ischemic contracture” is preferred by Mey- 
erding. The condition is a deformity, usually 
of the forearm, wrist, and hand, with or with- 
out paralysis. It complicates trauma, usually 
fracture, and produces varying degrees of dis- 
ability. Injury to muscle cells from interfer- 
ence with circulation, and degeneration of 
muscle as a result of toxins produced by ve- 
nous stasis have been advanced as etiologic fac- 
tors. Thomas held circulatory disturbance in 
itself as insufficient, emphasizing nerve in- 
volvement. Jepson's experimental studies dem- 
onstrated that a combination of factors is con- 
cerned. Early operation, as a preventive meas- 
ure, is of great value in insuring normal func- 
tion. Careful, early, and repeated inspection, 
with relief of undue intrinsic and extrinsic 
pressure, may prevent disastrous results. The 
physician should be on his guard to see that 
malposition, hematoma, flexion splints, and 
bandages do not impair circulation. Diag- 
nosed a few hours after its occurrence, treat- 
ment of the fracture should be abandoned and 
all attention paid to improvement of the cir- 
culation. Conservative treatment, consisting 
of gradual extension and phy.<;ical therapy, 
gives excellent results. Long-standing, severe 
cases may require surgical intervention, such 
as tenoplast}', arthrodesis, or neurolysis. 

C. G. SuTiirRLAXD, M.B. fTor.I 
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DIAPHRAGMATIC HERNIA 
(DIAGNOSIS) 

Diaphragmatic Hernia. Robert Lee San- 
ders. Ann. Surg., March, 1930, XCI, 367. 

Sisk computes that approximately a thou- 
sand reports of cases of diaphragmatic hernia 
have been published since 1920. Prior to the 
use of the roentgen rays, cases were seldom 
diagnosed until operation or necropsy. The 
general symptoms are at best bewildering. A 
history of trauma is not necessar}'^, as congeni- 
tal types are manifested at any age. 

If developmental failure occurs before the 
membranous diaphragm is complete, the de- 
fect will be total and the thoracic and abdom- 
inal cavities will be in free communication. 
The hernia will be without a sac — the so-called 
“false hernia.” Later, during the formation 
of the muscular diaphragm, a layer of ap- 
posed pleura and peritoneum will separate the 
cavities, and will form a sac for the ascending 
abdominal viscera. The first type is formed 
probably during intra-uterine life and the 
symptoms appear late. In the second, hernia- 
tion may not take place until long after birth, 
and if small, it may never occur. 

histoi*y of trauma or penetrating 
wound is obtained, the hernia is probably 
congenital. Hedblom believes the term “ac- 
quired” is preferable for hernias that take 
place slowly. Congenital and traumatic her- 
mas are more frequent through the left half 
of the diaphragm. The author quotes a case 
reported by Jansen in which the entire right 
leaf of the diaphragm was absent. 

The etiology of acquired types is discussed. 
Gunshot, shell, and stab-wounds of the dia- 
phragm, compression of the thorax and epi- 
gastrium, with sudden increase in intra-ab- 
dominal pressure, accidental cutting during 
thoracic operations and rib-resections, are 
listed among the causes. 

Until routine roentgen examination of ever}' 
baby is made we shall not know how frequent 
congenital diaphragmatic hernia really is. 
iNIan} cases arc not diagnosed because symp- 
toms are not severe and no examination is 
made. 

Combined abdominal and thoracic approach 


probably expedites the operation and makes it 
easier and safer for the patient. Diaphrag- 
matic hernias should be operated on, except 
cases of esophageal hiatus hernia, with a short 
esophagus, in which repair is impracticable. 
Repair is dangerous during pregnancy. In 
cases treated surgically, a 5 per cent recur- 
rence is found by the author. 

F. B. Mandeville, M.D. 


Non-traumatic Diaphragmatic Hernia. 
Joseph F. Elward and Laurence S. Otell. 
Am. Jour. Roentgenol, and Rad. Ther., De- 
cember, 1929, XXrr, 535. 

While the patient with non-traumatic dia- 
phragmatic hernia may be without symptoms, 
he is more apt to have symptoms closely sim- 
ulating gall-bladder disease or ulcer, hence, the 
writers emphasize the necessity of care in ex- 
cluding diaphragmatic hernia when ulcer and 
gall-bladder disease have been e.xcluded. The 
theories of congenital abnormalit}' in the de- 
velopment of the omental bursa or closure of 
the pleuroperitoneal membranes, as well as the 
theory of acquired hernia through oft-repeated 
intra-abdominal pressure, are discussed. In 
one of the cases the patient's symptoms 
became more marked following an attack of 
whooping cough. While commonly such her- 
nias are through the esophageal hiatus, they 
may be anterior, central, or posterior, one of 
the cases reported being that of a portion of 
the transverse colon through the central open- 
ing. The authors' six cases occurred in a se- 
ries of approximately 400 gastro-intcstinal 
studies. 

J. E. Habbe, M.D. 


Diaphragmatic Hernia; Phrenic Nerve 
Stimulation under Fluoroscope as an Aid in 
Diagnosis, Richard H. Overholt. Ann. Surg., 
March, 1930, XCI, 381. 

There are six diagnostic methods of value 
in establishing a differential diagnosis between 
diaphragmatic hernia and eventration. Thej 
are, namely, movements of the costal margins, 
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roentgenoscopic signs, intragastric pressure 
signs, pneumoperitoneum, laparotomy, and 
faradization of the phrenic nerve. 

A case of diaphragmatic hernia in a girl 
twenty-two years of age is presented. Two 
well known roentgenologists studied the case. 
Fluoroscopic and antero-posterior and lateral 
roentgenograms were obtained. The first made 
a diagnosis of eventration of the left dome of 
the diaphragm ; the second called it a hernia. 

A review of the literature in these two 
conditions is made b}' the author. The in- 
accuracy of some of the well known fluoro- 
scopic signs, such as paradoxical movements, 
position and contour of the diaphragmatic 
domes, is discussed. The importance of 
fluoroscopic observation of a barium meal, 
and the need of repeated examinations are 
emphasized. 

The author finds that faradization of the 
phrenic nerve and fluoroscopic observation of 
the dome of the diaphragm, at the same time, 
is of value in the differential diagnosis. In 
eventration, the faradization of the nerve fails 
to cause a contraction. In hernia, a response 
of the diaphragm can be seen under the 
fluoroscope. 

F. B. Mandeville, M.D. 


DIATHERMY 


Therapeutic Fever Produced by Dia- 
thermy, with Special Reference to Its Ap- 
plication in the Treatment of Paresis. J. 
Cash King and Edwin W. Cocke. South. 
Med. Jour., March, 1930, XXIII, 222. 

Since the introduction of malarial infection 
for the production of therapeutic fever in 
treating paresis, effort has been made to pro 
duce the desired temperature cuiwes without 
giving the patient another disease, which is not 
always easy to eradicate. These authors e 
Scribe the method of producing such tempera 
tures by diathermy, using a specially 
apparatus capable of generating from , o 
6,000 milliamperes. This is applied to the 
body by means of large 7 by 9 •’’cb e ectro es, 
the patient being wrapped in ru er sie 


and blankets to prevent too rapid dissipation 
of the heat. The advantages of such a meth- 
od are obvious ; it is always available and un- 
der accurate control, no foreign organism is 
introduced into the patient, the desired eleva- 
tions can be produced in all patients, and drug 
therapy can be used in conjunction. More 
than twenty patients have been treated so far, 
all with verified diagnoses of paresis. The re- 
sults compare favorably with the malarial in- 
fection method. 

W. W. Watkins, M.D. 


DOSAGE 

Radiosensitivity during the Reaction Pe- 
riod. Alessandro Vallebona. Atti del Rad- 
uno Radiologi Alta Italia, October, 1928, 
VI, 295. 

This is a comparative study of skin eiydhe- 
mas produced by the same quantity of radium 
radiation given in one or two stages, and at 
different intervals. The skin reaction, due to 
fractional dosage, is always less pronounced, 
with the exception of the case in which the 
second application is given fifteen days after 
the first. The author, owing to the restricted 
experimental data, does not draw any final 
conclusions, but emphasizes the importance of 
administering fractional doses in the definite 
period of maximum sensitivity Avhicli follows 
the first treatment. 

L. Marinelli, 


Calculations of Tissue Dosage in Radia- 
tion Therapy : A Preliminary Report. Hayes 
E. Martin and Edith H. Quimby. Am. Jour. 
Roentgenol, and Rad. Ther., February, 1930, 
XXIII, 173. 

The authors have studied a scries of ten 
mouth and throat malignancies in which the 
size and location of the primar}- tumors and 
metastases could be determined with fair ac- 
curacy. They next attempted to determine 
exactiy the amount of radiation delivered to 
the tumor, which, in most instances, was 
treated by combined gamma rays of radium 
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DIAPHRAGMATIC HERNIA 
(DIAGNOSIS) 

Diaphragmatic Hernia. Robert Lee San- 
ders. Ann. Surg., March, 1930, XCI, 367. 

Sisk computes that approximate!}^ a thou- 
sand reports of cases of diaphragmatic hernia 
have been published since 1920. Prior to the 
use of the roentgen rays, cases were seldom 
diagnosed until operation or necropsy. The 
general symptoms are at best bewildering. A 
history" of trauma is not necessary", as congeni- 
tal t}"pes are manifested at any age. 

If developmental failure occurs before the 
membranous diaphragm is complete, the de- 
fect will be total and the thoracic and abdom- 
inal cavities will be in free communication. 
The hernia will be without a sac — the so-called 
“false hernia.” Later, during the formation 
of the muscular diaphragm, a layer of ap- 
posed pleura and peritoneum will separate the 
cavities, and will form a sac for the ascending 
abdominal viscera. The first type is formed 
probably during intra-uterine life and the 
symptoms appear late. In the second, hernia- 
tion may not take place until long after birth, 
and if small, it may never occur. 

If no history" of trauma or penetrating 
wound is obtained, the hernia is probably 
congenital. Hedblora believes the term “ac- 
quired” is preferable for hernias that take 
, place slowly. Congenital and traumatic her- 
nias are more frequent through the left half 
of the diaphragm. The author quotes a case 
reported by Jansen in which the entire right 
leaf of the diaphragm was absent. 

The etiology of acquired types is discussed. 
Gunshot, shell, and stab-wounds of the dia- 
phragm. compression of the thorax and epi- 
gastrium, with sudden increase in intra-ab- 
dominal pressure, accidental cutting during 
thoracic operations and rib-resections, are 
listed among the causes. 

Until routine roentgen examination of everr' 
baby is made we shall not know how frequent 
congenital diaphragmatic hernia really is. 
^lany cases arc not diagnosed because symp- 
toms are not severe and no examination is 
made. 

Combined abdominal and thoracic approach 


probably expedites the operation and makes it 
easier and safer for the patient. Diaphrag- 
matic hernias should be operated on, except 
cases of esophageal hiatus hernia, with a short 
esophagus, in which repair is impracticable. 
Repair is dangerous during pregnancy. In 
cases treated surgically, a 5 per cent recur- 
rence is found by the author. 

F. B. Mandeville, M.D. 


Non-traumatic Diaphragmatic Hernia. 
Joseph F. Elward and Laurence S. Otell. 
Am. Jour. Roentgenol, and Rad. Ther., De- 
cember, 1929, XXII, 535. 

While the patient with non-traumatic dia- 
phragmatic hernia may be without symptoms, 
he is more apt to have symptoms closely sim- 
ulating gall-bladder disease or ulcer, hence, the 
writers emphasize the necessity of care in ex- 
cluding diaphragmatic hernia when ulcer and 
gall-bladder disease have been excluded. The 
theories of congenital abnormality in the de- 
velopment of the omental bursa or closure of 
the pleuroperitoneal membranes, as well as the 
theory" of acquired hernia through oft-repeated 
intra-abdominal pressure, are discussed. In 
one of the cases the patient’s symptoms 
became more marked following an attack of 
Avhooping cough. While commonly such her- 
nias are through the esophageal hiatus, they 
may be anterior, central, or posterior, one of 
the cases reported being that of a portion of 
the transverse colon through the central open- 
ing. The authors' six cases occurred in a se- 
ries of approximately 400 gastro-intestinal 
studies. 

J. E. Habbe, M.D- 


Diaphragmatic Hernia : Phrenic Nerve 
Stimulation under Fluoroscope as an Aid m 
Diagnosis. Richard H. Overholt. Ann. Surg., 
March, 1930, XCI, 381. 

There are six diagnostic methods of value 
in establishing a differential diagnosis between 
diaphragmatic hernia and eventration. They 
are, namely, movements of the costal margins, 
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EXPERIMENTAL STUDIES 

The Radiation and Heat Reaction of the 
Skin. Third Communication. The Rela- 
tion between Pigmentation and Protection 
against Heat Rays. Philipp Keller. Strah- 
lentherapie, 1930, XXXV, 353. 

In this third article, Keller reports the re- 
sults of his experiments concerning the effect 
of pigmentation in the skin on the temperature 
increase following exposure to visible and in- 
fra-red heat rays. He comes to the conclu- 
sion that pigmentation does not offer a pro- 
tection against heat rays. Blackening of the 
skin with India ink does not influence the 
temperature during irradiation. However, 
there is a definite difference between infra-red 
ra)'s of long wave length, infra-red rays of 
short wave length, and visible rays. Follow- 
ing exposure to visible light, the surface tem- 
perature of the pigmented skin is increased, 
due to increased absorption. The effect of 
infra-red rays of long wave length is not in- 
fluenced at all by pigmentation. 

E. A. PoHLE, M.D., Ph.D. 


FOREIGN BODIES 

Pneumotenon: A New Means of Demon- 
strating the Spatium Interfasciale Tenoni 
and the Posterior Sclera by a Combination 
of Contrast Media. Robert Sandera. Rdnt- 
genpraxis, Feb. 15, 1930, II, 175. 

The difficulties in exactly localizing retrobul- 
bar foreign bodies are emphasized, especially 
the fact that the foreign body may move with 
the bulbus. By injecting air and a small 
amount of lipiodol into Tenon’s space, the 
bulbus itself could be demonstrated clearly, 
and the foreign body definitely shown to be 
outside the posterior sclera in the letiobul ai 
tissue. 

H. W. Hefke, M.D. 


A Simple Apparatus and Method for 
Readily Determining the Exact Loc^ion o 
Radiopaque Foreign Bodies in tl^ 

Orbital Region, by Radiography. D. B. Mc- 


Grigor. Brit. Jour. Radiol., March, 1929, 
II, 136. 

The apparatus consists of an adjustable 
frame, similar to the ordinary spectacle-test- 
ing frame, which acts as a film holder and 
cross-wire cassette. With the patient supine 
and the head fixed, two postero-anterior ex- 
posures are made with the previously centered 
undertable tube being shifted 3 centimeters to 
either side of the central position in order to 
produce the shadow shift necessary for final 
calculations based on geometric triangulation. 

The article is accompanied by graphs and 
charts to aid in a complete understanding of 
the method, but the author takes for granted 
that the reader has an understanding of the 
original Mackenzie Davidson method. 

J. E. Habbe, M.D, 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

A New Combined Technic for Radiologi- 
cal Exploration of the Gall Bladder. M, 
Roses Artau. Am. Jour. Surg., March, 1930, 
Vm, 661 . 

The author combined the non-surgical biliary 
drainage with cholecystograph}? and with the 
barium meal for the gastro-intestinal tract, and 
in this way he obtained information on the 
following points: (1) permeability of the 
common duct and a functional test; (2) cyto- 
logical characteristics of the bile; (3) bacteriol- 
ogy; (4) permeability of the cystic duct; (5) 
morpholog}^ of the gall bladder, anatomical 
relations, and adhesions; (6) presence or ab- 
sence of gallstones. 

H. P. Doub, M.D. 


Pharmacodynamic Effects upon the Gall 
Bladder. Alexander L. Bassin and Lester 
R. Whitaker. New Eng, Jour. Med., Feb. 
13, 1930, CCII, 311. 

The study of the effects of drugs upon 
motor activity of the gall bladder has been 
made possible by the development of cholec 3 ’s- 
lograplw. In a long series of experiments 
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upon animals, profusely illustrated by serial 
roentgenograms, it was found that — 

(1) Smooth muscle stimulants, barium 
chloride, pituitrin, and lead acetate produced 
definite but slight contraction of the viscus. 

(2) Olive oil emulsion and egg yolk intra- 
venously produced expulsion of the contents 
of the gall bladder, more pronounced than 
with any other substance. 

(3) Rapid and vigorous but momentarj'^ ex- 
pulsion of the contents of the vesicle was 
produced by “cholecystokinin.” 

(4) Ergotamine produced slight emptying 
of the gall bladder in some of the experiments. 
Physostigmine not only failed to produce 
empD'ing, but checked this when it had been 
started. Atropine ordinarily inhibited empty- 
ing. 

(5) Calomel and magnesium sulphate ad- 
ministered by stomach tube had no effect, and 
magnesium sulphate intravenously produced 
only slight activity. 

(6) Fats, in emulsion, either by mouth or 
intravenousl)’’, appeared to be the most con- 
stant and effective means of evacuating the 
gall bladder. This could be produced while 
the animals were under barbital and occasion- 
ally while under light ether anesthesia. 

W. W. Watkiks, M.D. 
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Cholecystography. John F. McCullough. 
Penn. Med. Jour., March, 1930, XXXIII, 
378. 

Because of the wide differences in technic 
empio) ed b}' various workers, there are bound 
to follow variations in results. Time alone 
will bring about the standardization which is 
desirable. Cholec 3 ’stograph 3 " has placed the 
diagnosis of gallstones on a ver 3 ^ accurate 
basis, and when proper!}' emplo 3 'ed as a part 
of the clinical evidence, it constitutes one of 
the most valuable diagnostic procedures intro- 
duced in recent 3'ears. The pathologic mani- 
festations generally agreed upon are; (1) 
demonstration of stones Iw the negative densi- 
ties; (2) absence of the gall-bladder shadow, 
when the technic is accurate and carefulh* 
checked, has a definite significance, denoting 
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The new STANDARD 
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MOTOR DRIVEN TIME. 


Meets the Roentgenologist’s most exacting re- 
quirements for an accurate and reliable timer. 
Its range is from ^ to 2S Seconds, which 
fully covers the practical range of modern 
radiography. 


Compact 

in to 25 Sec. 


Automatic 

Reset 
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Noiseless 


Motor Driven 


Accurate 


^17522 

The timing mechanism is driven by a constant 
speed electric motor which assures not only 
accuracy but long life. Repeated exposures of 
the same time interval may be made without 
resetting the timer, thus making it admirably 
adapted for stereoscopic work. 
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upon animals, profusely illustrated by serial 
roentgenograms, it was found that — 

(1) Smooth muscle stimulants, barium 
chloride, pituitrin, and lead acetate produced 
definite but slight contraction of the viscus. 

(2) Olive oil emulsion and egg yolk intra- 
venously produced expulsion of the contents 
of the gall bladder, more pronounced than 
with any other substance. 

(3) Rapid and vigorous but momentary ex- 
pulsion of the contents of the vesicle was 
produced by "cholecystokinin.” 

(4) Ergotamine produced slight emptying 
of the gall bladder in some of the experiments. 
Physostigmine not only failed to produce 
emptying, but checked this when it had been 
started. Atropine ordinarily inhibited empty- 
ing. 

(5) Calomel and magnesium sulphate ad- 
ministered by stomach tube had no effect, and 
magnesium sulphate intravenously produced 
only slight activity. 

(6) Fats, in emulsion, either by mouth or 
intravenously, appeared to be the most con- 
stant and effective means of evacuating the 
gall bladder. This could be produced while 
the animals were under barbital and occasion- 
ally while under light ether anesthesia. 

W. W. Watkins, M.D. 


abnormality somewhere in the bile tract; (3) 
deformities in outline; (4) variations in den- 
sity, such as faintness, furnish the principal 
sources of error in the examination. 

W. W. Watkins, M.D. 

The Clinical Value of Cholecystography. 
R. T. Wilson. South. Med. Jour., April, 
1930, XXIII, 345. 

In a series of 2,112 cholecystographies, 
1,132 were classified as non-calculous chole- 
C3^stitis, with 106 having associated calculus 
formation, being 58.6 per cent of the cases ex- 
amined. In 139 out of 163 patients who had 
cholecystectomy, 85.3 per cent gave positive 
roentgen-ray evidence of gall-bladder disease. 
The oral administration is the method of 
choice. It has the advantage of ease and sim- 
plicity of administration, practically no con- 
tra-indications, and no systemic reactions. Ir- 
regularity in the cholecystogram has signifi- 
cance. The recognition of calculi is possible 
with a high degree of accuracy. In the pa- 
tients in whom calculi were found at opera- 
tion, 94.1 per cent had been detected by the 
X-ray examination. 

W. W. Watkins, M.D. 


olecystography. John F. McCullough, 
enn. Med. Jour., March, 1930, XXXIII, 
378. 


Recause of the wide differences in technic 
employed by various workers, there are bound 
to follow variations in results. Time alone 
will bring about the standardization which is 
desirable. Cholecystograph}' has placed the 
diagnosis of gallstones on a very accurate 
basis, and when properly employed as a part 
of the clinical evidence, it constitutes one of 
the most valuable diagnostic procedures intro- 
duced in recent years. The pathologic mani- 
festations generally agreed upon are ; ( 1 ) 
demonstration of stones Iw the negative densi- 
ties ; (2) absence of the gall-bladder shadow, 
when the technic is accurate and carefulh' 
checked, has a definite significance, denoting 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The Etiology of Diverticulitis. J. P. Lock- 
hart-Mummery. The Lancet, Feb. 1, 1930 , 
CCXVIII, No. 5553, p. 231. 

This article is a most interesting contribu- 
tion to our present knowledge of diverticulitis, 
and the author presents some very reasonable 
conclusions regarding the ctiolog}' and devel- 
opment of diverticulitis. He emphasizes the 
fact that multiple diverticula occur practically 
only after middle age and believes that the 
tj'pe causing diverticulitis is definite!)' not ^ 

congenital in etiolog)'. His reasons for be ^ 

lieving this are, namely, the age of occur- 
rence, and the fact that since cases have been j 
followed with roentgen examinations over ■_ 
long periods it has been seen that diverticula 
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often develop in areas of tlie colon, which 
were previously of nonnal appearance. The 
author discusses the relation of diverticula to 
inflammation, and describes the earliest stage 
he has noted, that of large numbers of millet- 
seed projections on the outside of the colon, 
arranged in rows along the longitudinal mus- 
cle bands, at points where the lymphatic and 
blood vessels perforate the muscular coat. He 
feels that the diverticula start as pulsion 
herniations of the mucous membrane at the 
blood vessel foramina. He also notes that the 
condition is practicall}' never present in thin 
persons. 

Secondarj' inflammatoiy changes in diverti- 
culous colons ma}’’ occur at an early stage and 
produce fibrosis, or they may not occur until 
late in the development of the diverticula, or 
they may never manifest themselves. 

M. J. Geyman, M.D. 


The X-ray Study of the Large Intestines. 
George C. McElfatrick. Delaware St. Med. 
Jour., February, 1930, II, 26. 

This paper and demonstration was intended 
to show how certain diseases of the large in- 
testines are often confused with diseases of 
the stomach. Many symptoms ordinarily 
associated with ulcer and carcinoma of the 
pylorus and ulcer of the duodenum may occur, 
also from intestinal involvement, such as pain 
two or three hours after meals (relieved for 
a short time by taking light food), loss of 
weight, fatigue, gas and indigestion, gas and 
vomiting, heart pains, and constipation. A 
number of films were shown illustrating in- 
testinal lesions which caused stomacli symp- 
toms. , , 7-. 

W. W. Watkins, M.D. 


Some Cases of Congenital Anomdies of 
e Intestines. Dino Tartagh. La Radiolo- 
a Medica, March, 1930, XVII, . 

This is a report on nine cases observed by 
e au^r wL compares the different em- 
)„“gical'and anatomical analogies emst.ng 
Lg them, to the characterist.cs revealed b, 


radiological e.xamination. These seem to have 
a common origin, although they show a totally 
different evolutive impulse. Some ectopics of 
the third portion of the duodenum are com- 
pared and reviewed by the author, who con- 
cludes by referring to discrepancies existing 
between clinical symptomatology and radiolog- 
ical verification. 

L. Marinelli. 


Duodenal Hunger Contractions. Editorial 
(Current Comment). Jour. Am. Med. Assn., 
March 15, 1930, XCIV, 797. 

This editorial comments on the researches 
of Carlson in Chicago and of Cannon in Bos- 
ton and their assistance in formulating the now 
widely accepted dictum that hunger is due to 
pronounced motor activity of the stomach. 
Recently, Quigley and Solomon of the Uni- 
versity of Chicago have observed "vigorous 
duodenal contractions during a period of com- 
plete gastric rest.” Hunger sensations were 
reported at the same time. The conception of 
hunger sensations must, therefore, be en- 
larged to include the effects of duodenal con- 
tractions as well as the more familiar — and 
probably far more common and characteristic 
— changes in gastric motility. 


C. G. Sutherland, M.D. 


The Roentgen Findings in Gastritis. Gus- 
tav Velde. Rontgenpraxis, April 1, 1930, 
II, 289. 

The hope that roentgen examination would 
be able to make a definite diagnosis of gastri- 
tis in ever}' case has not been fulfilled. A 
widening of the gastric rugae alone is not 
enough for this diagnosis. Their width de- 
pends also on the tonus and the state of con- 
traction of the muscularis mucosae, as Gutzeit 
has shown. Definite gastritis, shown by gas- 
troscopy, could not always be demonstrated 
by roentgenological examination. A negative 
X-ray examination does not exclude a gas- 
tritis. A definite diagnosis can be made when 
the rugae are very markedly widened, and es- 
pecially if the mucous membrane appears 


324 


RADIOLOGY 


granulated. A narrowing of the rugje should 
not be interpreted as atrophic gastritis. The 
possibilities of error in the roentgen diagnosis 
of gastritis are great, and one should not read 
too much into the roentgenological picture of 
the gastric mucous membrane. 

H. W. Hefke, M.D. 


Papilloma of the Duodenum. Milton R. 
Bookman. Ann. Surg., April, 1930, XCI, 
626. 

The author reports a case of papillary' ade- 
noma of the duodenum in a woman 39 years 
of age. The main findings in this case and 
others reviewed by the author were, blood ap- 
pearing in the stools and well mi.xed with 
food residue, but without definite concomi- 
tant clinical signs of ulcer. Occasional!}' some 
degree of jaundice is associated with this con- 
dition. Such adenomata spring from the mu- 
cous membrane about the papilla of Vater. 

Balfour and Henderson recently gathered 
the records of 131 benign growths of the 
duodenum. Golden has presented a collective 
review of 19 cases of papillomata of the duo- 
denum, which included two of his own cases. 

No roentgen-ray studies were made in the 
case outlined by the author. He states, how- 
ever, that the roentgen rays give a fairly defi- 
nite picture when it is obtainable, and he con- 
cludes that, in the face of active and massive 
bleeding, a well administered barium meal is 
less dangerous than the rather blind e.xplora- 
tion of the abdomen in the hope of finding a 
source of the bleeding. 

F. R. Maxdeville, M.D. 


The Relationship of Duodenal Diverticula 
to Diseases of the Liver and the Bile Ducts. 
W. Stepp and K. Gutzeit. Med. Klin., April 
4, 1930, p. 495. 

Although many duodenal diverticula are 
symptomless and of no clinical importance, 
some, especially if large, ma}- cause definite 
s}'mptoms. Two cases are described in which 
fairly large diverticula were found roentgeno- 


logically. In both of these, pressure of the 
diverticulum led to obstruction of the bile 
ducts, icterus, and liver damage. The cor- 
rectness of the diagnosis was corroborated by 
surgery in one case, and by autopsy in the 
ether. The roentgen examination makes it 
possible to decide whether dietetic treatment 
or operation is indicated. Even after exact 
localization of the diverticulum by roentgeno- 
logic examination it is often difficult for the 
surgeon to find it. The duodenum occasion- 
ally requires opening, especially when the di- 
verticulum is situated posteriorly. By resect- 
ing the diverticulum it is often possible to 
make the patient symptom-free and to prevent 
further damage to the bile ducts and the liver. 

H. W. Hefke, M.D. 


Roentgen Diagnosis in Intestinal Ob- 
struction. Sch. Samuelson. Rbntgenpraxis, 
April 1, 1930, II, 297. 

The X-ray examination of the abdomen 
without contrast media is not used often 
enough in cases of clinically suspected intes- 
tinal obstruction. It gives early evidence of 
the presence of obstruction and often, also, 
its seat. Gas bubbles and fluid levels in the 
small bowel are absolutely diagnostic and are 
found as early as two hours after the onset. 
Only rarely is it necessary to exclude a lesion 
in the colon by a barium enema. Examination 
without contrast media should be made with 
the patient standing, or lying on one side, 
preferably the former. The author describes 
seven cases and emphasizes the early roentgen 
examination in all cases of clinically suspected 
intestinal obstruction. The X-ray findings aie 
much more reliable than any other clinical 
e.xamination. 

H. W. Hefke, lil.D. 


Non-rotation of the Colon. Lon W. 
Grove. Ann. Surg., April, 1930, XCI, 615. 

A case of non-rotation of the entire colon 
in a male 27 years of age is presented. Left- 
sided abdominal pain, with peculiar attacks 
of diarrhea following meals, were the mam 
symptoms. Fluoroscopic and radiographic 



ABSTRACTS OF CURRENT LITERATURE 


325 


studies demonstrated the cecum, the ascending 
and transverse portions of the colon to he 
joined togetlicr by adhesions and to be to the 
left of the median line. 

At operation, X-ray findings were con- 
firmed, and the portions of the colon men- 
tioned above wei'c found adlierent to the 
duodenum and part of the jejunum, by a thin 
membrane. A colopex}' was done according 
to the Coffey technic. A barium enema one 
and one-lialf 3 'cars after operation showed the 
colon to be in normal position. 

F. B. Mandeville, M.D. 


Fundamentals in Roentgenology of the 
Colon. James T. Case. Am. Jour. Surg., 
April, 1930, VIII, 844. 

In this communication the author takes up 
the fundamentals describing the roentgen 
anatomy of the colon, including the mobility 
of various segments. Various formulas for 
opaque meals and enemas are given. The 
technic of injection of the enema, together 
with the apparatus necessar}'-, is fully de- 
scribed. 

This article is well adapted for beginners in 
roentgenology, going into the fundamentals in 
considerable detail, 

Howard P. Doub, M.D. 


Diverticulitis of the Colon. Fred W. Ran- 
kin and Philip W. Brown. Surg., Gynec. 
and Obst., May, 1930, L, 836. 

The history, etiology, patholog)', and classi- 
fication are discussed in this article. Under 
the symptoms, constipation was present in 60 
per cent, diarrhea alone in 11 per cent, and 
tumefaction in 31 per cent. The diagnosis is 
chiefly roentgenological by a barium enema 
observed under the fluoroscope. Diveiticula 
manifest themselves as rounded knob-like pio- 
jections from the lumen of the colon, and 
show considerable variation in size. Sigmoid 
segment is the favored site, with diverticula 
becoming less numerous as the examination 
proceeds proximall}'. The roentgenologica 
evidence of diverticulitis is that of spasm an 
hypermotility. 


Differential points of diagnosis.~ln diver- 
ticulitis concentric contours of the segment, 
maintenance of mobility, and a rather long 
segment of the colon are noted, while in car- 
cinoma contours are sharply irregular, im- 
mobility is present, and there is a much shorter 
segment involved. Medical and surgical treat- 
ment ai e discussed and the following summary 
and conclusions are given : 

1 . Diverticulosis is quite prevalent, appar- 
ently occurring in about 5 per cent of persons 
who have symptoms referable to the large 
bowel, but probably actually occurring in 
about 1 per cent of all persons. 

2 . Diverticulitis probably occurs in about 
17 per cent of cases of diverticulosis and in 
most instances is chronic in its course and sub- 
ject to exacerbations. 

3. The etiology of diverticula is obscure, 
but they are probably the result of several fac- 
tors, among them inherent muscular weakness 
in the wall of the bowel and environmental 
conditions, obesity, and constipation. 

4. Diverticulitis probably is the result of 
improper emptying of the bottle-shaped saccu- 
lations, with subsequent inflammatory reac- 
tion, necrosis, and occasional perforation. 

5. The relationship of diverticulitis to car- 
cinoma probably is incidental rather than ac- 
tual. 

6 . In 227 cases reviewed in this paper, as 
tieated at the Mayo Clinic, a malignant con- 
dition was found associated in four only. 

7. Diverticulitis occurs almost entirely in 
persons of middle age who are inclined to be . 
corpulent and who lead sedentary lives. Di- 
verticulitis usually runs a chronic course with 
several e.xacerbations and yields satisfactorily 
to dietar}^ and medical treatment. 

8 . The outstanding sj'mptom of diverticu- 
litis is pain, usually situated in the lower left 
portion of the abdomen, and is frequently as- 
sociated with constipation. Change in bowel 
habit is a confusing factor, 

9. Bleeding is not commonlj' found among 
the symptoms of uncomplicated diverticulitis 
or diverticulosis. When it does occur, an asso- 
ciated malignant condition is always suspected, 
but frequentl.v not found. 

10. Tumefaction associated with diverticu- 
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litis is common and usualty is the result of 
inflammatory reactions, with or without for- 
mation of the abscess. In itself, it does not 
indicate associated malignancy. 

11. The medical treatment of acute diver- 
ticulitis consists of a “watchful waiting” while 
the patient is at rest in bed and is given irriga- 
tion of the affected segment of bowel with 
warm sodium chloride solution and other seda- 
tive solutions. As the process subsides, anti- 
constipation diet and the use of small doses of 
mineral oil, orally, are given. A dietary regi- 
men is highly essential and probably often pre- 
vents complications. 

12. In a definite percentage of cases, diver- 
ticulitis tends to become complicated. The 
most common complications are abscess, fis- 
tula, and perforation. 

13. The treatment of the complications of 
diverticulitis is usually surgical, particularly 
of the internal fistulous formation in which a 
viscus, such as the bladder, is penetrated b}’ 
the inflammatory process. 

14. Primary resection in the face of com- 
plications and diffuse inflammation is accom- 
panied by a relatively high mortalit}' rate. The 
operation of choice is a graded procedure, con- 
sisting of drainage and subsequent resection 
and anastomosis. 

la. Often prolonged drainage b}' colostomy 
permits complete recession of tumefactions 
and disappearance of clinical symptoms, ren- 
dering unnecessary further intervention. 

D. S. Ciiiims, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Cystography in Infancy and Childhood. 
Meredith F. Campbell. Am. Jour. Dis. Child., 
February, 1930, XXXIX, 386. 

Age is no contra-indication to cystography — 
an infant of si.K days was included in this 
scries of 150 cystographic examinations of 
children. .-Xcutc urinary infection of less than 
four weeks' duration is the main contra-in- 
dication. Among the indications are : chronic 
pyuria, enuresis, chronic urinary difficulty, fre- 
quency. dysuria, vesical pain, suprapubic mass. 


hematuria (not due to hemorrhagic nephritis). 
All the unusual pathologic conditions demon- 
strated in the adult may be noted in the child. 
Intra- and extra-vesical neoplasms are, of 
course, rare. 

A 5 per cent solution of sodium iodide is 
injected with a soft rubber catheter after the 
patient has been catheterized and an enema 
administered. The injection is stopped when 
discomfort is noted. The average amount at 
two years is 30 c.c., at six years, 70 c.c., and 
at ten years, 100 cubic centimeters. The tar- 
get of the tube is centered over the pubis ; flash 
exposures are made without a Bucl^)^ The 
Trendelenburg position is not used as reflux 
is to be avoided. 

Vesical hypotonia was uniformly observed 
in choreic children. All showed abnormally 
large cystograms. A cystogram showing lat- 
eral displacement of the bladder, the result 
of tuberculosis of the seminal vesicle, was 
included. This demonstrated the character- 
istic finding in extra-vesical pressure. Ad- 
vanced inflammatory disease of the bladder 
walls was found to be more common than 
tuberculous processes. 

Ureteral reflux was noted on one or both 
sides, depending on the degree of inflammatory 
involvement of the ureterovesical valves. Tlie 
author disagrees with Kretschmer and does 
not believe that reflux may occur in the normal 
bladder. Of the 150 cases, 12 per cent showed 
reflux, unilateral in eight and bilateral in ten 
cases. 

In diverticulosis, Hinman’s method — the 
empt 3 ’ing of sodium iodide and refilling the 
bladder with air for further roentgenograms 
was found to be very satisf actor}'. 

F. E. Mandeville, M.D. 


Ureteral Kinks: How They Occur at the 
Order “Take a Deep Breath and Hold It. 
Gershom J. Thompson and Hermon C. 
Bumpus, Jr. Jour. Am. Med. Assn., March 
15, 1930, XCIV, 771. 

In reviewing their old ])yelograms, the 
authors were surprised to find how frequenth 
ureteral kinks were apparent in one and al).sent 
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in tlic other of two films made on one pa- 
tient. It was found tiiat a ureterogram made 
while the patient was holding the breath (deep 
inspiration) would show a ureteral kink, 
while one made after the patient had relaxed 
(deep expiration) would show a straight 
ureter. These cases are reported in detail. 

The authors’ conclusions arc that kinks of 
the ureter may be present without symptoms ; 
their correction b)' surgical measures should be 
delayed until urinary stasis is demonstrated. 

C. G. Sutherland, M.D. 


Excretion Urography: A Preliminary 
Note on a New Method of Radiological 
Demonstration of the Urinary Tract. Ken- 
neth Heritage and R. Ogier Ward. Brit. 
Med. Jour., April 19, 1930, No. 3615, p. 734. 

Since Graham’s epoch-making work on 
cholecystography a number of workers have 
been active in the search for a suitable non- 
toxic, yet selective e.xcretory substance to 
visualize the urinary tract. Rosenow con- 
ceived the idea of combining intravenous ad- 
ministration of sodium iodide (the iodide 
equivalent of 38 grams of iodine) and urea, 
with subsequent radiography of the urinar}’- 
tract. Recently, the work of Swick, Binz, and 
Raeth has resulted in the production of 
uroselectan. 

This preparation has proved satisfactor^L It 
is harmless even in large quantities (3 grams 
per kilo of body weight is tolerated by the 
guinea-pig) ; it is soluble up to SO per cent, 
contains 42 per cent iodine in organic com- 
bination, and is excreted unchanged from the 
kidneys in sufficient concentration to give good 
radiographic shadows. In fact, it can be al- 
most completely (95 per cent) recovered from 
the urine. 

Uroselectan is given intravenously on the 
X-ray table, 40 grams dissolved in 100 c.c 
of water for an adult male. An iodide idios)^!- 
crasy must be sought beforehand. The fipt 
roentgenogram is taken 10 minutes after in- 
jection. Further roentgenograms are taken 
one-half hour, one hour, and two hours after 
injection. After clinical observations on a 


scries of over two hundred patients, the 
authors come to the following conclusions; 

1. B}' this method of urography a roent- 
genogram IS obtained of the whole urinarj' 
tract without instrumentation, provided both 
kidneys letain in some degree their excretory 
function. 

2. The method offers a differential test of 
renal function. 

3. The procedure is harmless. 

4 . The results are easily obtained, of good 
qualit}'^, and in most cases, leave no doubt as 
to the condition present, 

5. There are certain contra-indications to 
the use of this method. 

6. The method promises to be of great 
value in elucidating the pathologj^ of surgical 
disease of the kidney. 

7. Cogent indications are; impassable ob- 
struction of the urethra or of the ureters, 
severe hemorrhage, multiple urinary fistula. 

thimble bladder” in the case of small chil- 
dren, or m cases of implantation of the ureters 
into the bowel. In prostatic hypertrophy, with 
mtravesmal^ projection rendering ureteric 
catheterization both difficult and inadvisable, 
the intravenous method will also find a plac'e. 

8. The exclusion of latent uremia by blood 
urea examination is an important preliminary. 

H. W. Dundas Mackenzie, M.D. 


Recent Advances in the Renal Surgery of 
Childhood. R. 1. Harris. Can. Med. Assn 
Jour., March, 1930, XXII, 358. 

The recent introduction of special cysto- 
scopes of small size has permitted, for the 
first time, investigation of the genito-urinarj' 
tract of children with the same completeness 
that for many years has been possible in 
adults. 

The commonest lesion of the urinary tract 
in children is that termed “pyelitis.” In a few 
cases of the chronic type of this condition the 
author found no signs of obstruction or dila- 
tation of the urethra, bladder, or ureter. The 
kidnc}’ pelves were normal and pyuria was 
frequently unilateral. Examination’ of a kid;^^ 
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ney removed at operation showed the condi- 
tion to be a pyelonephritis, and not a pyelitis. 

A great many cases of so-called pyelitis 
were found to be cases of urinary^ infection 
behind a mechanical obstruction. These ob- 
structions were found in the urethra and 
ureters. The urethral obstruction was found 
only in males and was due, in most cases, to 
congenital valves in the prostatic urethra. Oc- 
casional stricture of the male urethra was 
found. Ureteral obstruction was found in 
both male and female. 

The paper is well illustrated with pyelo- 
grams. 

L. J. Carter, M.D. 


GYNECOLOGY AND OBSTETRICS 

On Light and Heat Therapy in Gynecol- 
ogy. Wilhelm Flaskamp. Strahlentherapie, 
1929, XXXII, 672. 

This is a well illustrated article describing 
the equipment and methods used in the Er- 
langen Clinic for light and heat treatments. A 
considerable number of g}’necological diseases 
lend themselves successfully to physical ther- 
apy. A very careful procedure has been 
worked out in each case, requiring patience 
from I)oth physician and patient. The article 
is recommended for study in the original. 

E. A. PoHLE, i\I.D., Ph.D. 


The Present Status of Gynecological Ra- 
diotherapy. Michael Bolaffio. Strahlerither- 
apie, 1930, XXXVI, 201. 

The author gives a brief resume of his re- 
port made before the last Annual Meeting of 
the Italian Society of Gynecology and Obstet- 
rics. The article does not lend itself to ab- 
straction but it should be looked up, however, 
in the original, for two reasons: in the first 
place, one gains a rather complete impression 
of the status of radiotherapy in Italian gyne- 
cological clinics, and the synopsis of the dis- 
cus-sion following the reading of the paper 
brings out very clearly the conception and dif- 
ference in opinion ot the various schools. 

Ern-t a. PotiEE, .M.D., Pn.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Vertebral Erosion Due to Aneurysm. 
Antonio DTstria. La Radiologia Medica, 
January, 1930, XVII, 1. 

The author states the difficulties the radiol- 
ogist encounters in the diagnosis of aneurysm 
of the descending aorta. In order to establish 
the general features of vertebral erosion due 
to aneury'sm, the author analyzes the results 
obtained in five cases in which the diagnosis 
was confirmed at autopsy. They may be sum 
marized as follows: multivertebral lesions of 
generall}’^ round contour, more marked at the 
center of each vertebra, with a tendency to 
spare vertebral discs ; normal structure of the 
vertebral part not affected. The author men- 
tions the diagnostic details which differentiate 
other osteo-destructive diseases, and concludes 
that the mechanical theories are the most apt 
to explain the effects of aneury^sm. 

L. Marinelli. 


HODGKIN’S DISEASE (DIAGNOSIS) 

Hodgkin’s Disease of the Lungs. A. Held. 
Fortschr. a. d. Geb. d. Rontgenstr., Febru- 
ary, 1930, XLI, 191. 

Malignant granuloma (lymphogranuloma- 
tosis or Hodgkin’s disease) may cause a great 
variety of pictures within the thoracic cage, 
other than swelling of the lymph nodes. Four 
types of intrathoracic pathology due to this 
disease are described: (a) simple mediastinal 
lymphatic tumors; (b) mediastinal tumors 
with direct extension into pulmonary tissue; 
(c) independent pulmonary processes asso- 
ciated with mediastinal tumors; (d) dissemi- 
nated pulmonary form. A number of case 
reports illustrate the different tyjK-s, some of 
which closely resemble tuberculosis. The as- 
sociation of lymphogranulomatosis with tu- 
berculosis, however, is rare. Diagnostic irradi- 
ation may help in differentiating between the 
two types of infection. Occasionally cases 
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have been observed with lymphoijranuloma- 
tosis upon which previously a dia^tnosis of 
pulmonary tuberculosis was made because of 
pulmonary symptoms, until the roentgenologic 
examination revealed the nature of the pa- 
thology. A differential diagnosis is not usually 
complicated by results of bronchostenosis and 
pulmonary atelectasis, with or without second- 
aiy infection. The response to radiation 
treatment is usually very prompt. A histolo- 
gic diagnosis cannot be made from irradiated 
lymphatic tumors or tumors which undergo 
frequently occurring regressive stages. 

H. A. Jakre, M.D. 


Concerning Lymphogranulomatosis 
(Hodgkin’s) of Bones. H. Friedrich. Fort- 
schr. a. d. Geb. d. Rontgenstr., February, 
1930, XLI, 206. 

This is the report of a case of Hodgkin’s 
disease of the mandible in a young adult. The 
bone showed considerable enlargement with a 
coarse irregular honey-combed structure. En- 
larged cervical lymph nodes were found asso- 
ciated with the bone tumor. The diagnosis 
was made, histologically, on one of these 
lymph nodes which was removed. A small 
piece of bone removed for histologic examina- 
tion revealed signs of marked new bone for- 
mation, associated with marked bone re- 
sorption. The pathologist thought it best to 
correlate this picture with a diagnosis of 
osteitis fibrosa, but remarked that a correct 
diagnosis may not be possible. 
tumor responded very readily to radiation 
treatment, but the patient succumbed to the 
disease within two and one-half 
author points out that a differentia diagnosis 
from osteitis deformans could not e^ 
roentgenologically, but only on is o 
amination of one of enlarged Ir mph 

glands. Veiy few cases ° litera- 

ease of the bones are reported m he h tern 

ture, and a communication ot ur 

is requested. ^ D. 


HODGKIN’S DISEASE (THERAPY) 

Concerning the Prognosis in Hodgkin’s 
Disease. B. Kuhlmann. Strahlentherapie, 
1930, XXXV, 296. 

It is generally accepted that the' average 
expectancy of life after the onset of the symp- 
toms is about two and one-half 3 'ears. How- 
ever, instances are on record in which the pa- 
tient lived up to thirteen years and responded 
well to radiation therapy. The author relates 
the histor}”^ of a patient sixteen years of age 
who came under observation in April, 1923. 
He complained of shortness of breath at that 
time, and there were tumors of hen’s egg size 
in both parotid regions. Smaller glandular 
enlargements could be palpated in both supra- 
clavicular regions and in the left groin. The 
roentgenogram of the chest showed enlarge- 
ment of both hili. Biopsy verified the clinical 
diagnosis. Small doses of roentgen rays (one- 
third E.D.) at 190 K.V., filtered through 0.5 
Cu plus 1.0 Al, were given at about six week 
intervals. At the same time, the patient re- 
ceived ultra-violet therapy over the body. At 
present, that is, over six years after the onset 
of the disease, the patient is well and without 
clinical manifestations of the disease. 

E. A. PoHLE, M.D., Ph.D. 


The Treatment of Lymphogranulomato- 
sis. J. Jacobs. Strahlentherapie, 1930, 
XXXV, 533. 

X-raj' therapy of Hodgkin’s disease is 
recommended to be applied only to the dis- 
eased glands. A conseiwative procedure is in- 
dicated because large doses maj' lead to in- 
toxication. It is also to be considered that a 
chronic disease of this nature will require re- 
peated treatments and large doses are not prac- 
tical because of the lessened skin toleration. 
The best procedure is undoubtedh- to find out 
the minimum dose required in each case for 
response. As a rule 30 to 50 per cent of the 
ervthema dose with heavih- filtered radiation 
should suffice. The author also used, with ad- 
vantage, the intravenous injection of dextrocid 
which is an iodin-cer compound coupled to a 
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30 to 50 per cent dextrose solution. A few 
cases are reported, illustrating that the tumors 
apparently respond better under this com- 
bined treatment. 

E. A. PoHLE, M.D., Ph.D. 


LIGHT THERAPY 

The Finsen Treatment of Small-pox. 
C. H. Wurtzen. Strahlentherapie, 1930, 
XXXVI, 311. 

On the Finsen Treatment of Small-pox. 
Leopold Freund. Strahlentherapie, 1930, 
XXXVI, 320.' 

Wurtzen discusses the treatment of small- 
po.x as proposed by Finsen, who e.xcluded all 
chemically active rays from the sick-room. 
This can be done by covering the windorvs 
with red cloth or by using a red glass. The 
results were good in certain clinics and disap- 
pointing in others. 

In the discussion, Freund emphasizes the 
statement that it is not possible to filter out all 
chemically active rays, and he suggests, there- 
fore, the designation of this treatment method 
as the “red room treatment.” Upon his rec- 
ommendation, an ointment containing 6.5 per 
cent rapid filter red was tried out on small- 
pox lesions, not covered by clothing. This 
'was, however, without success. 

Er.x.st a. Pohle, M.D., Ph.D. 


MEASUREMENT OF RADIATION 

Concerning Roentgen Dosimetry in Der- 
matology. Franz Thedering. Strahlenther- 
apie. 1930, XXXVI, 127. 

Concerning Roentgen Dosimetry in Der- 
matology. G. Schulte. Strahlentherapie, 
1930, XXXVI, 132. 

Thedering recommends e.xtremcly small 
doses in the treatment of skin diseases. He 
administers trom 0.1 x to 0.3 x, 8 inch spark 
gap, 0.5 mm. to 3 0 rnm. Al. In his experience. 


the results have been most favorable and there 
is no danger of late reactions. 

Schulte does not agree with this point of 
view and urges the retention of the fractional 
method, appl 3 dng about one-third of a skin 
unit ever)"^ ten days. He has never seen anv 
late reactions even after the application of 
three full skin units during a period of fifteen 
months. An examination of the skin capil- 
laries before repeating the treatment seems, 
however, advisable in the light of our present 
knowledge. 

Erkst a. Pohle, M.D., Ph.D. 


Dosimetry in Radiological Diagnostics. 
Arduino Ratti. Atti del Raduno Radiologi 
Alta Italia, October, 1928, VI, 233. 

This is a comparative analysis of the radia- 
tion emitted by three diagnostic tubes of dif- 
ferent make, having the same rating and used 
under identical conditions. Important dis- 
crepancies in both quality and quantity of the 
output were noticed, and the author points 
out that, while they have practically no effect 
on either the radiographic or radioscopic 
image, they must be considered, especially in 
radioscopy, in relation to the safe limit of 
radiation that the skin can absorb. The routine 
use of aluminum filters from 0.5 to 1 mm. 
thickness is recommended. 

L. Marixelli. 


MEDICAL PRACTICE 

Radiation Service in the Modem Hospi- 
tal. Albert Soiland and Orville N. Meland. 
Jour. Am. Med. Assn., Jan. 25, 1930, XCIV, 
239. 

In modern hospitals there has been an en- 
deavor to increase radiologic efficiency. These 
authors discuss the accomplishments of irradi- 
ation in the various ills to which man is dis- 
posed. A separate department with its own 
equipment is essential if a great deal of treat- 
ment work is to be done. It is better to ha\c 
good irradiation from an X-ray installation 
than to have inadequate radium or radium 
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therapy in tlie liancls of the inexperienced. 
Granting the radiologist has the training and 
e.\-perience, he should keep his associates in- 
formed as to the possibilities in liis particular 
line. 

C. G. Sutherland, M.B. (Tor.) 


OFFSPRING, EFFECT ON 


Post-conception Pelvic Irradiation of the 
Albino Rat (Mus Norvegicus) ; Its Effect 
upon the Offspring. Douglas P. Murphy 
and Marguerite De Renyi. Surg., Gynec. 
and Obst., May, 1930, L, 861. 

The irradiation was given with equipment 
of the mechanically rectifying type, energizing 
a broad-focus Coolldge tube. The roentgen 
machine was calibrated with a Wulf ionom- 
eter, the latter in turn calibrated in Germany 
with the proposed international r. The oper- 
ating factors were as follows ; 127 K.AG 

(peak): 5 ma.; 30 cm. skin target distance, 
and 6 mm. of aluminum. One hundred and 
eighty milliampere-minutes (ma.-min.) of ex- 
posure gave 800 r of intensity. With this 
technic, 120 animals were subjected to from 


1 to 6 exposures, varying in strength from 
45 to 360 ma.-min. (200 to 1,600 r). 

Gestation in the rat consumes from 22 to 23 
days. Of the 120 treated animals, 34 cast lit- 
ters within less than 22 da 3 "s of their last 
roentgen exposure, ie., the embr 3 ms in these 
cases had received at least one roentgen ex- 
posure. The Utters of these 34 animals varied 
in size from 1 to 11 , the most common being 
2, with an average size of 3.6 young. n a 
group of 35 control litters the most common 
size was 7 young. Grossly defective young 
were cast by 5 of the 34 irradiated amma s. 
The number of these young appeared to be 
in direct proportion to the degree o t e irra i 
ation. These Utters comprised a total of 
offspring, of which 2 were knoivn to be alive 
at birth but died within a few hours. 1 he re- 
maining 11 were either stillborn, or uere 
killed by their parents, or died natura 
before being observed. Of the whole group o 
13 young, 6 exhibited developmental detect. 


of the extremities. 


Of the S animals casting litters containing 
defective 3 ’oung, 4 gave birth to a total of 10 
offspring, all of which were, at least external- 
I}', well formed, except for a foot deformit 3 ' 
exhibited b 3 ’- 5 of them. The foot abnormality 
exhibited b 3 '’ these 5 3 mung was characterized 
by lack of the normal depth of the digital 
grooves. In 4 of the 5 animals onl 3 ' the hind 
feet were affected, while the fifth one ex- 
hibited the defect in all four feet. Where 
the digital grooves were absent or distorted, 
the entire foot was deformed so as to appear 
clubbed. In a number of instances the end of 
the extremit 3 " was perfectly smooth, similar 
in appearance to an amputation stump of long 
standing. In those instances in which onty the 
hind feet were affected, the fore feet appeared 
to be perfectly normal in ever 3 ’’ respect. 

The fifth Utter consisted of only one 3 mung. 
This animal appeared to be perfectly healthy 
and lived until the end of the experiment. Its 
fore feet, however, had only three well de- 
veloped toes each, with the normal site of the 
missing toe marked by a rudimentary bud 
which suggested an arrest of development. 

It is believed that the abnormalities which 
have been described are the result of the em- 
bryonic irradiation. The clinical findings sug- 
gest this as does also the earlier e.xperimental 
evidence adva.nced b 3 '^ other workers. In the 
case of the present experiment, the defects 
varied (at least in frequenc 3 ri with the degree 
of the embryonic exposure. The same defect 
was observed several times in the same litter 
and in more than one Utter. 

It is significant that the deformities ob- 
served among the 3 'oung of animals irradiated 
when pregnant have not been duplicated in 
a series of 125,000 non-irfadiated control 
animals. 

D. S. CniLDii, M.D, 


PROTECTION 

Is the Radiologist a Public Danger? Brit- 
ish Medical Journal Correspondent 
.(France). Brit. Med. Jour., Nov. 30, 1929, 
No. 3,595, p. 1026. 

In France a newspaper campaign was 
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started in the lay press against the “terrible 
danger” of X-rays to the public and especially 
to those persons who live in the immediate 
neighborhood of a radiologist. The argument 
was purely theoretical, and no proof whatever 
was offered. As Dr. jNIaingot ably replied, not 
only do we prevent the rays escaping from our 
rooms, but we prevent them escaping into our 
rooms, and the radiologist works in an X-ra\' 
proof atmosphere. This information, spread 
to the public through the press, has prevented 
a panic which might have proved most preju- 
dicial to the specialist. 

W. D. ]M.a.ckexzie, jM.D. 


Better Protection in Vertical Fluoros- 
copy. J. Belot. Am. Jour. Surg., April, 1930, 
VIII, 859. 

The author states that the three dangers 
present in vertical fluoroscopy are : first, dan- 
ger of electrocution; second, danger from di- 
rect irradiation, and third, danger from ab- 
sorption of secondar}' rays. 

He describes a fluoroscope which he has 
had constructed and which he believes gives 
complete protection to the radiologist in these 
regards. In this, the tube and all high tension 
wires are situated in another room and the 
field of rays is thoroughly shielded. 

Ho\\.-\rd P. Doub, M.D. 


RADIATION SICKNESS 

Activated Ergosterol in Radiation Sick- 
ness. Lester A. Smith. Am. Jour. Roent- 
genol. and Rad. Then, October, 1929, XXII, 
317. 

Filty-five cases undergoing intensive roent- 
gen or radium irradiation were simultaneously 
given activated ergosterol in four to eight min- 
im doses two or three times daily. .All but ten 
of these patients were completely relieved of 
nausea. Seventeen of them had had previous 
series of treatments without ergosterol, under 
such conditions showing radiation sickness*. 
In many cases the patients described a sensa- 
tion of unusual well-being and a great im- 


provement in appetite. The effect is believed 
to be brought about br* altering the calcium- 
phosphorus metabolism. 

J. E. Habbe. I\I.D. 


RADIUM 

A Case of Granuloma Annulare Cured 
with Radium. C. J. Broeman. Jour. Med., 
February, 1930, X, 597. 

The text-book treatment of this condition, 
with the exception of the X-ray, is a more or 
less destructive one by chemicals, leaving 
more or less scarring. X-ray has been men- 
tioned by several writers as of benefit. In the 
case cited, 25 mg. of radium in a O.S mm. 
silver capsule and 1 mm. brass, at a distance 
of one-eighth inch was applied for three 
hours; eleven days later it Avas repeated for 
two hours, using 50 mg.; twenty-one days 
later. 50 mg. for two hours. Five months later 
the lesion was entirely cured, and the skin of 
the hand was perfectly normal. 

W. W. Watkins, iM.D. 


Modification of the Technic of External 
Radium Applicators. Mario Maino. La 
Radiologia Medica, February, 1930, XVII, 
109. 

The author considers the present technic of 
external radium application either unsatisfac- 
tory or too complicated. He advises the adop 
tion of paraffin reinforced by a soft and homo 
geneous layer of absorbent cotton, having the 
same dimensions as the applicator. This meth 
od is simple, avoids fragility, and retains soli 
it\' and lightness. It is appropriate for long 
treatment and it was found not to affect, m 
any way, the uniformity of the radiating beam. 

L. .Marinei-I-I- 


The Use of Radium in the Treatment o 
Uterine Hemorrhage. Gerry H. 

Jour. Florida Med. Assn., February, 193 , 

XVI, 355. . , ^ ^ 

Uterine hemorrhage is not a disease bn • 
svmptom of many disorders, of w nci 
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following; arc discussed as being amenable to 
radiation: Cancers of the uterus, m 3 'oniatous 
tumors of the uterus, functional or idiopathic 
uterine hemorrhage. The bleeding from can- 
cer of the uterus is controlled bj' the natural 
regression which takes place following radium 
treatment. In fibroid tumor the degree of 
success in stopping hemorrhage with radium 
will depend upon the care of selection of 
cases ; only about 40 per cent should be treat- 
ed with radium. Cases of menorrhagia and 
metrorrhagia without tumor formation can 
usuall)^ be controlled by radium radiation — 
whether or not the treatment is best for the 
individual case can be determined only after 
careful analysis. As a general rule, radium 
should be used only at or near the meno- 
pause, and where there is no pelvic inflam- 
mator}' lesion present. 

W. W. Watkins, M.D. 


The Effect of Radon on the Distribution 
of Phosphorus in Normal Dogs. Nina 
Kotschneff and Anna Arapoff. Strahlen- 
therapie, 1930, XXXVI, 360. 

The distribution of phosphorus in normal 
dogs was studied with the method of Dr. E. S. 
London (angiostomy method). If from 10 to 
30 me. of radon were injected into the blood 
stream, stomadi, intestines, or gall bladder of 
fasting dogs, there followed a drop of the in- 
organic phosphorus. The same observation 
was made during the digesting period. A 
study of the phosphorus content of the blood 
in various regions of the body showed tiiat 
the drop was most pronounced in the blood of 
the kidney veins. 

Ernst A. Pohle, M.D., Ph.D. 


The Diagnosis and Treatment of 
lal Uterine Bleeding. Archibald D.McDon- 
Id. Minnesota Med., March, 1930, XIII, 

After considering the bleeding due to patlio^ 
)gic conditions in early pregnane) , „„ 

iscusses bleeding due to “X 

bree heads, ( I ) Pre-cltaactenc 
'I the endometrium, tvhich he sayo *ouId 


treated by curettage. (2) Submucous or 
pedunculated fibroids associated with hyper- 
emia; if curettage shows cancer not present, 
the author states that excision of the growth 
and hysterectomy is the proper procedure, and 
radium is not advised. (3) Cancer of the 
body should be treated by hysterectomy, and 
cancer of the cervi.x with radium. 

(Abstractor’s note: Radiologists will nor 
agree that radium has no place in treating 
either Class 1 or 2 of this grouping, but insist 
that it has a ver)^ large place in both groups.) 

W. W. Watkins, M.D. 


The Role of Secondary Beta Rays in 
Gamma-ray Therapy. A. Piccard and E. 
Stahel. Strahlentherapie, 1930, XXXVI, 
347. 

A number of interesting experiments deal- - 
ing with the ionization measurements of radi- ■ 
um preparations under various conditions are 
discussed, and the following conclusions pre- 
sented. In all treatments with gamma rays, 
it is entirely superfluous to use a so-called sec- 
ondary filter; in other words, it is not neces- 
sary to surround filters of platinum, gold, or 
brass by aluminum or rubber, for- instance, be- 
cause the secondary radiation is not appre- 
ciably influenced by this method. It is possi- 
ble when using radium preparations (gamma 
rays) at distances to decrease the amount of 
radiation in the upper layers of the skin. This 
can be done by using a magnetic field or by a 
proper localization and arrangement of filters. 

Ernst A. Pohle, M.D., Ph.D. 


Relative Value of Radium and X-ray 
Therapy in Malignant Disease. N. S. Finzi. 
Brit. Jour. Radiol., April, 1930, III, 161. 

The author has been using radium for over 
twenty years and X-rays therapeutically for 
several 3 'ears longer. A^^ith each increase in 
voltage and filtration improved results have 
been noted. Because of the further develop- 
ment possible witli X-ra 3 -s, it is believed that 
tliere will be advances made with X-rai' ther- 
ap 3 '. While ever)^ case must be decided on 
its o\wi merits as regards the use of X-rav- or ^ 
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radium or both, the following are the general 
conclusions of the writer: 

In very radiosensitive and rapidly growing 
tumors, such as lymphosarcomas, X-ray ther- 
apy is always the treatment of choice. 

With veiy small growths which tend to re- 
main localized (for example, rodent ulcer, epi- 
thelioma of the larynx) radium is alwa 3 's pref- 
erable. 

In radioresistant tumors, radium is the 
method of choice. By increasing the period 
of exposure from five to six weeks with daily 
applications, the results with either X-rays or 
radium are improved. 

In growths of the mouth and upper air pas- 
sages, X-rays alone or in combination with 
radium are preferred because of the greater 
homogeneit}'- of the X-rays. 

In tumors of the cervix, radium for the pri- 
marj" tumor and X-rays for the pelvic glands 
give the best results. 

In rectal carcinoma, radium is advised. 

In breast cases, radium needles give good 
results where such a method is suitable, but 
for mediastinal extension X-rays are chosen. 

The skill of the radiologist varies as much 
as the skill of the surgeon, and skill is a large 
determining factor in the results obtained. 

J. E. Habbe, M.D. 


Concerning Radium Treatment of Malig- 
nant Struma. Fritz Dautwitz. S'trahlen- 
therapie, 1930, XXXVI, 32. 

The introduction to this article offers a re- 
view of the international literature on ma- 
lignancy of the thjToid, comparing the re- 
sults obtained Iw surgeiy and radiation. The 
author has treated twentv-five cases of this 
type with radium (gamma rays). Surface 
applications containing from 40 mg. to 90 mg. 
of ratlium, at from 1 cm. to 3 cm. distance, 
using the cross-fire method, were employed, 
at an exposure per treatment of from 6 to 
12 hours. This was repeated at certain in- 
tervals. The average dose for inoperable 
cases amounted to about 11.000 milligram- 
hours. In resistant malignancies, about 13,000 
mg.-hrs. were used. The maximum dose given 


in anj' case in one series was somewhat over 
18,000 milligram-hours. The statistical sur- 
ve)'^ of the patients shows that of the fourteen 
inoperable ones, six died during the first 
year following the treatment, one each died 
during the second, third, and eleventh years. 
Fourteen j^ears after treatment, one patient 
was still alive; no answer was obtained from 
three patients, and the cause of death of one 
patient could not be learned. Of the eleven 
patients suffering from recurrent malignant 
struma, three died during the first year follow- 
ing the treatment, one died four years later, 
one is alive after two years, three are alive 
after four years, and one each, six, eight, and 
twelve years following the treatment. 

Ernst A. Pohle, M.D., Ph.D. 


On the Theoretical Foundation of Inter- 
nal Radium Therapy, Emanation Therapy, 
and Biologic Dosage. J. Markl. Strahlen- 
therapie, 1930, XXXVI, 337. 

The amount of emanation in the blood and 
in the gastric juice up to about two hours after 
drinking 100 c.c. of water containing 200,000 
ME. (Mache units) was determined. It ap- 
peared that the individual variations were 
higher than those due to the influence of eat- 
ing. A calculation shows that the amount of 
emanation found corresponds to about from 
7,000 to 10,000 Alpha rays per c.c. of tissue. 
The possible biologic effect of such small en- 
ergies is discussed. 

Ern.st a. Pohle, M.D., Pn.D. 


RICKETS (THERAPY) 

Sunlight Type S-1 Lamp (G. E.) Therapy 
in Human Rickets and Rachitic Spasmo- 
philia. Henry J. Gerstenberger and G. 
Richard Russell. Jour. Am. Med. Assn., 
April 5, 1930, XCIV, 1049. 

Three rachitic patients were exposed once a 
week in such a manner as to produce a definite 
erythema. In each patient a decided improve 
ment in the blood calcium and inorganic 
pho.sphate level was recognizable alter 
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weeks. Normal figures were reached in from 
four to seven weeks. Roenlgenographic study 
agreed with the above findings. 

C. G. SuTUKKLAND, M.D. 


Treatment of Rickets with Irradiated 
Milk. Rudolf Hess. Strahlentherapie, 1929, 
XXXIV, 787. 

Irradiated fresh milk is not a reliable agent 
in the treatment of rickets, according to the 
e-xperience of the author. Irradiated pow- 
dered milk and irradiated ergostcrol (Vigan- 
tol) compared favorably with the therapeutic 
effect of the radiation of the sun or of the 
quartz mercuiy vapor lamp. 

E. A. PoHLE, M.D., Ph.D. 


ROENTGEN THERAPY 

Radiation Therapy of Bone Metastases in 
Carcinoma of the Breast. A. Beck. Strah- 
lentherapie, 1930, XXXV, 513. 

The author discusses the problem of bone 
metastases appearing after radical removal 
of carcinoma of the breast. To judge from 
the literature on the subject and from his 
own experience, X-ray therapy offers not only 
palliation in this type of case, but quite fre- 
quently leads to a temporary cure of the bone 
lesions. The histories of three cases, accom- 
panied by roentgenograms, are briefly related, 
illustrating the good response of the bone 
metastases to X-ray deep therapy. 

E. A. PoHLE, M.D., Ph.D. 


Deep X-ray Therapy: Conclusion De- 
rived from the Treatment of Five Hundred 
Cases. E. C. Thrash and W. Pope Baker. 
Jour. Med. Assn. Georgia, February, 1930, 
XIX, 58. 

X-ray therapy is by no means confined to 
malignancies, but many other stubborn path- 
ological conditions are amenable. Therapeutic 
work has been done at 200 K.V.. 15 to 30 
ma., distance of from 30 to 50 cm., copper 
and aluminum filtration, 200 to 600 milHam- 


pere-minutes. Dosage is classed as lethal, 
paralelhal, and reactionary. Condemnation of 
X-ray therapy is believed to have been caused 
b}' over-treatment. The aim of the authors is 
not so much to remove the tumor growth in 
cancer, as to cause its replacement by fibrous 
tissue sufficient to stop its growth ; arrest can 
often be brought about without even per- 
ceptibly diminishing the size of the tumor. 
Most breast cancers are primarily surgical, but 
in most cases X-ray treatment should be 
associated. Good results have followed treat- 
ment of cancers of the abdorninal viscera, and 
success in this field is attributed to the fact 
that they are not over-treated. Among other 
conditions successfully treated are mentioned 
sycosis (100 per cent), chronic scaly eruptions 
of all kinds, epidermophytosis, chronic neuri- 
tis, simple bronchial asthma, and hay fever. 

W. W. Watkins, M.D. 


Chloroma; Report of a Case with Re- 
covery Following Roentgenotherapy, with a 
Review of the Literature. Alfred H. Wash- 
burn. Am. Jour. Dis. Child,, February, 1930, 
XXXIX, 330. 

A case of myelogenous chloroma in a boy 
aged twenty months, is presented. The diag- 
nosis was established by complete blood, 
roentgen, and pathologic studies. A complete 
cure resulted, following roentgen therap}% 
which has lasted for two and one-half years. 
Roentgenograms before and after treatment 
are included. 

The author recognizes a myelogenous and 
a lymphatic t 3 'pe of chloroma. His review of 
the literature from 1823 to June, 1929, re- 
vealed 162 cases of chloroma and 20 additional 
doubtful cases. Most of the recent cases have 
been of the myelogenous type, and there is 
evidence which indicates that chloroma is a 
form of m 3 ’elogenous leukemia. 

Treatment consisted in a relatively long 
course of small doses, lasting over a period 
of five months. The mediastinum and lowei 
extremities were treated. The factors were: 
12-inch distance, 9-inch spark gap. 0,25 mm. 
Cu and 1 mm. Al, 100 to 150 ma.-min. The 
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size of the fields was not included, but a de- 
tailed table of the general areas treated was 
given. Doses were said to represent SO per 
cent of a skin tolerance dose. 

F. B. Makdeville, M.D. 


On the Roentgen Late Ulcers. Bela Kel- 
en. Strahleritherapie, 1930, XXXVI, 116. 

The author discusses tire literature on X-ra}^ 
late reactions ; he has not seen one single case 
of idios 3 'ncras)’^ among 18,000 therapeutic 
and 34,000 diagnostic patients. The histologi- 
cal findings of two roentgen ulcers are given 
in detail. A statistical surve)’^ of his patients, 
grouped according to the treatment technic, 
indicates that all cases treated with unfiltered 
roentgen raj's showed telangiectasis, and sev- 
eral developed ulcers ; 2,950 patients were 
treated through 3.0 mm. Al, Only in those 
treated over a longer period were late reac- 
tions obser\'ed, while in 1,684 cases treated 
with heavily filtered deep therapy radiation, 
not a single case of telangiectasis or late re- 
action has been reported so far. The best 
prophylaxis for avoiding late reactions is 
proper filtration, the producing of only mild 
skin reactions, and the strict observance of 
sufficient interv'als between treatments. 

Erxst a. Pohle, M.D., Ph.D. 


Principles of Roentgenotherapy: III. — 
The Biological Effect of Roentgen Rays on 
Normal Tissue. Ernst A. Pohle. Wis. Med. 
Jour., March, 1930, XXIX, 149. 

Biologic effect of X-rays is dependent on 
absorbed energ}- and not on wave length. 
There is no proof, as yet, that the Amdt- 
Schultz law applies to roentgen raj's, tliat 
small doses stimulate, medium doses inhibit, 
and large doses destroy cells. There is no 
selective action of X-rays on cells, the varia- 
tions in effects being due to varying suscepti- 
bility of various types of tissue. Wetterer’s 
schematic scale of susceptibilitj-, beginning 
with Ij-mphatic tissue and ending with bone, 
is not entirch' dependable. The action of the 


roentgen rays on the skin, mucous membranes, 
blood, bone marrow, spleen and lymph glands, 
sex glands, glands of external secretion, 
th)TOUs, suprarenals, gastro-intestinal tract, 
nervous system, heart and lungs, bone muscle 
and connective tissue, is discussed in this 
article, which is No. 3 of a series on the same 
general subject. 

W. W. Watkins, AI.D. 


Unusual Resistance of the Ovary to 
Roentgen Rays. Gustaf Blass. Strahlen- 
therapie, 1930, XXXVI, 370. 

In a girl seventeen years of age an ovarian 
tumor was removed; the microscopic exami- 
nation showed a fast-growing carcinoma. 
During the following six months, X-ray deep 
therap}' was applied to the pelvis. A total of 
1,800 r was effective in the ovaries. The last 
treatment had been given in August; in Sep- 
tember, the menstruation still appeared and 
was perfectly normal. The author reports this 
case because of the most unusual resistance of 
the ovarj’- to irradiation. 

Ernst A. Pohle, M.D., Ph.D. 


Roentgen Therapy of Inflammations of 
Glandular Organs. Carl Fried. Strahlen- 
therapie, 1930, XXXVI, 161. 

In thirty-one cases of parotitis, five of 
which were chronic, the results were good in 
42 per cent, satisfactory in 35.5 per cent, 
doubtful in 9.7 per cent, negative in 6.5 pci 
cent, and unknown in two cases. Three pa- 
tients suffering from strumitis responded well. 
In thirty- cases of mastitis, 50 per cent re- 
sponded favorabl}', 26.7 per cent were bene- 
fited; in 13.4 per cent the effect was doubtful, 
and in 6.6 per cent negative. One patient did 
not return. In seven cases of orchitis and 
seven cases of epididymitis, ail responded well 
e.xcept in one single case, while one patient 
could not be observed further. In individuals 
suffering from prostatitis not enough c.xpcn- 
ence has been accumulated to warrant arn 
statistics. While in most innammations of 
the glands, 160 r may be given, 100 r to 120 r, 
or even less, .should be considered in treating 
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the testicle. For parotitis and mastitis, it 
seems advisable to increase the dose to 200 r. 

Ernst A. Poiile, M.D., Ph.D. 


The Treatment of Erysipelas with X-ray. 
Richard W. Fowlkes. South. Med. and 
Surg., March, 1930, XCII, 163. 

This method of treating erysipelas is not 
new, it having been reported by Magelliaes 
(1914), Schmidt (1917), Hesse (1918), 
Schrader (1921), Hiedenhain (1926), and sev- 
eral others. The most notable group were 
those reported by Platou and Rigler of the 
University of Minnesota in 1926. The author 
reports two cases in detail, typicai of the 
seventeen cases treated by them. The con- 
clusion is that the effect of X-rays on the in- 
fection is generally rapid, is painless and 
causes no local or systemic reaction, and com- 
plications are usually avoided. 

W. W. Watkins, M.D. 


Contribution to the Roentgen Treatment 
of Chronic Inflammatoiy Diseases of the 
Eye. ■ Felix Jendralski. Strahlentherapie, 
1930, XXXVI, 327. 

In inflammation of the cornea. X-ray ther- 
apy is of value in many cases ; for tubercu- 
lous processes, always. Keratitis-parenchj^- 
matiosa, particularly severe cases, respond 
well. In scleritis, the inflammation usually 
subsides quickly following irradiation, with- 
out leading to complications, while some bene- 
fit may be obtained in choroiditis and in iso- 
lated tuberculous foci. The roentgen rays 
were filtered through 3.0 mm. A1 and one-third 
to one-half Sabouraud-Noire dose was given 
in one sitting. Even repeated treatments did 
not produce an erythema. 

Ernst A. Pohle, M.D., Ph.D. 


The Rationale of Roentgen Therapy in 
Infections. Fred M. Hodges. South. Med. 
Jour., March, 1930, XXIII, 259. 

After a fairly extensive experience in the 
treatment with the X-ray of localized infec- 


tions, the author concludes that irradiation of- 
fers more than any or all other forms of treat- 
ment in early erysipelas in adults, in furuncu- 
losis, and in subacute or chronic parotitis, 
with or without sinuses. Just what causes the 
changes, produced bj^ radiation is not known. 
The most likely theory seems to be that some 
antibody product is released by destruction of 
the cells, especially the lymphocytes, which 
increases phagocytosis. In carbuncles the 
X-ray gives better results than does any other 
form of treatment, but more accurate dosage 
and finer judgment are required. Slow-healing 
sinuses, post-operative and otherwise, are 
usually definitely speeded up by this treat- 
ment. In cellulitis of the neck and face, ir- 
radiation is definitely helpful. 

W. W. Watkins, M.D. 


Principles of Roentgenotherapy : IV. — 
The Systemic Effect of Roentgen Rays. The 
Roentgen Reaction in Pathologic Tissue, 
Ernst A. Pohle. Wis. Med. Jour., April, 
1930, XXIX, 207. 

■ This is the fourth of a series of articles on 
the principles of roentgenotherapy. It dis- 
cusses the blood composition changes following 
X-ray exposure and the histologic changes in 
the tissues. Upon the knowledge of these 
changes we base our conclusions regarding the 
effects of radiation on disease processes. 

W. W. Watkins, M.D. 


Five Years’ Experience with Radiother- 
apy in Uterine Conditions. J. S. Wilson. 
Jour. Arkansas Med. Soc., April, 1930, 
XXVI, 215. 

The author has treated approximately 120 
cases of uterine conditions by radiotherapy 
since 1923, and reports on the first 100 of 
these. Of these, 26 were functional menor- 
rhagia or metrorrhagia, and rvere treated by 
intra-uterine radium 1,200 to 2,400 mg.-hrs., 
with one hour of X-ray over each ovary. Ra- 
dium was filtered through 0.5 mm. silver and 
2 mm. brass covered with rubber: X-ray at 
135 K.V., 10 inch distance, 0.5 mm. Cu and 
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0.5 mm. A1 filter. Results were all satisfac- 
tory. Twelve cases of fibroids were given the 
same dosage with good results. Sixty-two 
were malignancies, in which from 4,000 to 
7,200 mg.-hrs. of radium plus four hours of 
external radiation by X-i'ay was the rule. 
Only two patients have passed the five-)'ear 
period, though it is expected that several of 
the others will. Only fourteen have died. 

W. W. Watkins, M.D. 


SINUSES (DIAGNOSIS) 

Accessory Sinus Disease in Children. I. R. 
Vaile. Can. Med. Assn. Jour., February, 
1930, XXII, 198. 

The symptom group of this condition com- 
prises constant “head colds,” profuse nasal 
discharge, mouth breathing, frequent!}' run- 
ning ears, and periodical attacks of sore 
throat. 

The X-ray findings are: clouding of both 
antra in all cases, and polypoid change and 
thickening of mucous membrane in some. No 
involvement of the frontal or sphenoid sinuses, 
and few of ethmoiditis were found in the 
author's group of cases. No evidence of 
empyema of the antrum was found. 

Antroscopic examination with the Spielberg 
antroscope showed thickening and congestion 
of the mucous membrane, and occasionally 
small and large polypi. 

Two types of treatment were followed: 
palliative and surgical. Palliative treatment 


was tried in every case, which consisted of 
daily suction, spraying with 10 per cent 
argyrol, and exposure to radiant heat. This 
cured 80 per cent of the cases. If palliative 
treatment failed, surgical measures were em- 
ployed. These consisted in puncturing the 
antrum and irrigation with normal saline, 
sometimes followed with 2 per cent mercuro- 
chrome. This irrigation should be kept up 
for six weeks or more. 

L. J. Carter, M.D. 


Roentgenology of the Accessory Nasal 
Sinuses. Dorwin L. Palmer. Am. Jour. 
Surg., March, 1930, VIII, 657. 

In this article the author describes the 
Rhiese technic. This is taken with the sagittal 
plane of the skull at an angle of 23 degrees 
and with the head turned in the oblique posi- 
tion on either side, thus throwing the sphenoid 
and ethmoid labyrinths over the orbit on the 
side being examined. Both sides should be 
done stereoscopically. He believes that this 
technic is the most valuable for the routine 
study of the sphenoids and ethmoids, and that 
films made in the Waters position give de- 
pendable information regarding the maxillary 
antra and the frontal cells. 

He believes that only when the otolaryngol- 
ogist and the roentgenologist study the cases 
together, with careful attention to the surgi- 
cal findings compared with the roentgen pic- 
ture, can the greatest benefit be derived. 

H. P. Douii, M.D. 
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Wide jamiliarity with the fundamentals 
of an art or science inevitably brings 
greater recognition to the masters of it. 


The black disc 

that has captured the brilliance of 
Kreisler’s bow brought the beauty 
of it into a million homes. And 
now millions understand and ap- 
preciate his supreme artistry, where 
before only a few thousands en- 
joyed this privilege. 

The small X-Ray unit brings to the 
medical community a more inti- 
mate understanding of this impor- 
tant diagnostic aid. Its frequent 
use in office routine leads to a truer 
valuation of the Roentgenologist’s 
specialized skill — and a better 
appreciation of his indispensable 
services. 


/^ MEKICAx X-HaY n ORPOBATIOET 

703 WEST LAKE STREET, CHICAGO, ILL. 

Manufacturers of mafor X-Ray equipment 
and diagnostic units. 
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NOTICE 


THE RADIOLOGICAL SOCIETY 
offers 

SLIGHTLY USED 

COOPER-HEWITT LAMP OUTFITS 

FOR 110 VOLT A.C. 
at the following prices 

20 Complete Lamps for $250.00 

12 Complete Lamps for 175.00 

6 Complete Lamps for 95.00 

3 Complete Lamps for 50.00 

1 Complete Lamp for 17.50 

24 Transformer Starter units (only) for 135.00 
Transformer Starter units (only) each 7.00 

Packing and Transportation from Chicago 
to be paid by purchaser. 

Draft for full amount to accompany order 


— Apply 

Dr. Paul F. Titterington 

Custodian of Propertj’ 

212 Metropolitan Building 


Saint Louis 


Dr. I. S. Trostler 

Sccretao'-Trcasurer 

812 Marshall Field Annex 
Chicago 
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DIATIIEBMY 
and sinusoidal 
Combined 


T he Wappler Sinutherm makes 
possible for the first time the 
application of diathermy and sinu- 
soidal currents stimultaneously. 



The value of low voltage sinusoidal 
current has been amply proved in 
the rehabilitation of weakened mus- 
cles after paralysis or injury, in the 
treatment of intestinal stasis and 
ptosis and adhesions. 

Diathermy, by increasing circulation, 
supplements the action of sinusoidal 
by accelerating the elimination of 
toxic products, relieving inflamma- 
tory conditions and bringing neces- 
sary products for repair and restoration 
of broken-down and wornout tissue. 


The Wappler Sinutherm, providing 
a combination of diathermy and 
sinusodiai currents, insures far more 
brilliant results, as well as a great 
saving in the time required for 
treatments. 

Mail the coupon now for Bulletin 730-A 
containing full information regarding 
this remarkable addition to the arma- 
mentarium of physical therapy. 

WAPPLER ELECTRIC COMPANY 

INCORPORATED ' 

Affiliated wi th the Westlnghouse X-Ray Company, Inc 

General Office and Factory,lLon^lsland City.N Y 
Show Room, 173 East 87th Street, New York City 


Wappler Electric Company, Inc., 

Long Island City, N. Y. 

Please send me Bulletin 730-A, containing full information 
regarding the Wappler Sinutherm. 


NAME 

ADDRESS . 
^ CITY 


.ST.ATE.. 




I-X 

BARIUM 



5 


Industrial X-Ray 
Research Laboratories 

3974-76 Olive St. 

St. Louis, Mo. 


Write for a free Professional 
Sample and descriptive folder. 

You can buy I-X Barium from 
your regular X-Ray Supply 
Dealer. 


points of 
distinction 

1 It stays in suspension. 

2 It is palatable. 

3 Constipation is minimized. 

4 It gives better radiographs. 

5 It is easy to prepare. 


DIAGNOSTICA 

E 

TECNICA Di LABORATORIO 

RIVISTA MENSILE DI CIRCA 100 PAGINE 
RICCAMENTE ILLUSTRATE 

PRIMO PERIODICO DEL GENERE IN EUROPA 

EGUALMENTE PREZIOSO 
PER IL CLINICO PRATICO 

E PER LO 

STUDIOSO SPECIALIZZATO 
NUMERI DI SAGGIO GRATIS A RICHIESTA 

NAPOLI (170) 

PIAZZ.\ S. DOMENICO MAGGIORE, 9 
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FILM FOG 

The Bug-A-Boo of Badiography 

It creeps in all unexpected and often unnoticed. 
You get used to seeing it and don’t suspect that your 
radiographs are hazy, veiled, and lacking in tissue 
detail It is only by the finest film quality you are able 
to see all that may exist. If the desired detail is lost in 
film fog, how can you render a correct report? 

Many conditions within your control cause film 
fog, such as warm developer; unsafe darkroom or dark- 
room light; films which have deteriorated from im- 
proper storage; undue exposure to heat and moisture, 
(particularly after the boxes have been opened); old 
films; and sometimes an inherent sensitivity of the film 
emulsion itself. 

# # # 

Buck X-ray Films are free from inherent 
fog— ask the doctor who uses 
them— he knows. 

BUCK X-OGRAPffl COMPANY 

St. Louis, U. S. A. 
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90 % 


are 


TTER^OI^ 
ELliORO^COPIC 
SCREE]\§. . . 

. . . and this predominating pref- 
erence of leading roentgenolo- 
gists for Patterson Fluoroscopic 
Screens is steadily increasing. 



Bright, clear images are assured 
by Pattersons year after year. 
Neither dampness, heat, nor the 
continual bombardment of X-rays 
diminish the fluorescent proper- 
ties of the stable chemical com- 
bination from which Patterson 
Screens are made. 

Their lack of grain, freedom from 
lag and brilliant white light em- 
phasizes the minutest details even 
of moving organs. 


Small wonder that more than 90% 
of all fluoroscopic screens in use 
today arc Pattersons. 


TIIE PATTERSON SCREEN COMPANY 

DqJt-R TOWA-VDA, rENTV., U.S.A. 

Patterson 

Screens 

INTENSimNG •« FLUOROSCOPIC 


-I 


/irp'otrtJ n^ihaeii of r^^uniine onei 
and dtrertions for proper carr 
t'f *^t^ntifyineandfuort)r*rmpic terr^nt 
art prrtmtrd m our bftcklft *‘ror 
Urttrr /Jrju/fi 

i<J you a ropy 


from ,T»ror SoTtmu** 

Jf e miil plodlr trnd 


) 


SCHEEK SPECIAI.ISTS EOR WOEE T II A a li VEAES 
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ISO=IODEIKON 



The use of Iso-Iodeikon (Phentetiothalein Sodium) is the latest advance in 
Cholecystography as developed by Dr. E. A. Graham and his Associates. This 
comparatively new dye is now used almost exclusively by the original investi- 
gators in place of lodeikon because — 



Colorimeter for Hepatic 
Function Test 

The e£Bciency of the liver is 
determined by its ability to ex- 
crete the Iso-Iodeikon dye from 
the blood stream. This set of 
color standards is now offered 
to make this determination. 
Full information is included in 
the Iso-Iodeikon folder. 

Send for it. 


Only 2/^ the dosage is required for 
positive results. 

2 ^ It is better tolerated — even minor re- 
actions are but seldom encountered. 

3 , Both cholecystography and a liver 
function test are obtained from one 
injection. 

lodeikon for Oral Administration 

This older dj^e is preferable when administered by 
mouth because it is less expensive, cholecystograms 
obtained by this method often show a normal gall 
bladder and such patients need not undergo the 
more unpleasant intravenous administration. 

Evidence of any abnormality, however, should be 
checked by the positive intravenous administration, 
preferably with Iso-Iodeikon because of its greater 
tolerance. 


Literature On Both Oral and Intravenous Methods 
of Administration Sent On Request. 



ST. LOUIS 


Mahri of thi Finest tn Medicinal Chemicals Since iSCy 

MONTREAL PHILADELPHIA 


NEW YORK 
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BRADY’S POTTER BUCKY DIAPHRAGM 

CURVED AND FLAT TOP STYLES 


FOR FINEST 
RADIOGRAPHIC 
WORK 

This shows our 11x14 size flat top Bucky with 
head clamp mounted abox-e. Clamps lock rig- 
idly in any position desired above Bucky top. 
Bucky is tilted by dropping corner rods thru 
sockets. Bucky operates in any position, ver- 
tical, horizontal or upside down. Exposure 
timer adjustable from 1 to 60 seconds insures 
correct timing of exposures. 

Prices List 

11x14 Size without head clamp $175.00 

11x14 Size with head clamp 200.00 

17x17 Size without head clamp 260.00 

17x17 Size curved top model 250.00 

DR. GRANGER’S MASTOID LOCALIZER SET 


The most efficient and accurate device ever 
produced for radiography of the mastoid in 
Granger, Law or Arcelin positions. Enables 
any technician to absolutely duplicate results 
at any time. Complete descriptive circular will 
be mailed to you upon request. 

Price complete with angle block as sho\vn in 
illustration $27.00 List 

Without angle block. 22.50 List 

Give outside measurement of 8x10 Cassette 
when ordering. 


ILLUMINATORS 

We carry a complete assortment of illuminators. 
Single and triple illuminators with flashed opal 
glass, cabinet finished in olive green or mahogany 
enamel. Equipped with individual switches and 
lights. We also have large single row 
nators to accommodate 4-14x17 films and double 
row for 8-14.xl7 films. These illuminators are 
equipped with mercury vapor lights. 

Prices 

Single $16.60 Single Row for 4-14x17 Films $130.00 
Triple 40.60 Double Row for 8-14x17 Films 210.00 

and handle a complete line of X-Ray apparatus and supplies and can 

_ make immediate shipment of standard merchandise at the right price, 

supplies Write us for quotations and information when you are in the market. 

GEO. W. BRADY & COMPANY sos south western CHICAGO 
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The new STANDARD 


MOTOR DRIVEN TIME. 


Meets the Roentgenologist’s most exacting re- 
quirements for an accurate and reliable timer. 
Its range is from ^ to 25 Seconds, which 
fully covers the practical range of modern 
radiography. 


Compact 

^ to 25 Sec. 


Automatic 

Reset 






Noiseless 


Motor Driven 


Accurate 


^17522 

The timing mechanism is driven by a constant 
speed electric motor which assures not only 
accuracy but long life. Repeated exposures of 
the same time interval may be made without 
resetting the timer, thus making it admirably 
adapted for stereoscopic work. 

(WRITE FOR BULLETIN) 

STANDARD X-RAY CO. 


1932 N. BURLING ST. 


CHICAGO, ILL. 


Makers of 

^•LIMITED CAPACITY SAFETY TRANSFORM ERS^’ 


THROUGH 


THIS SCREESI 




. . . .deticaie tissue 
detaU . . . aLboaij/! 


Speed . . laek of grain . . freedom 
from lag . . . cleanability . . . and 
above all, nniformity, these are 
qualities of Patterson intensifying 
screens that produce clear cut, 
readily diagnosablc radiographs. 



No one quality is sacrificed to ob- 
tain the others. It is the combina- 
tion that achieves brilliance, with- 
out excessive contrast — details of 
the proper delicacy to promote 
accurate diagnosis. 

And Patterson Screens arc built to 
give long years of continuous ser- 
vice ivithout any diminution of 
the original qualities. 


THE PATTERSON SCREEN COMPANY 

Dept. R TOW.VNDA, PCNTN'., U.S. A. 


Pa tters on 

Screens 

INTENSiraNG s FLUOROSCOPIC 



Approxf-d ynctUoxU of jnountinp antf 
Wenninir nnr/ «/irrrXion« Jorpropt rt-arv 
nJ'tntrnKijy xtipaml J1t$oro*capirscrfi ns 
are presented tn otir Oaof-lrt *‘F’or 
Ilrttvr from \-r«_r 6crrern.” 

ffc ivi/f ftaiify send ^oti a cft/rx. 
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BRADY’S POTTER BUCKY DIAPHRAGM 

CURVED AND FLAT TOP STYLES 



FOR FINEST 
RADIOGRAPHIC 
WORK 

This shows our 11x14 size flat top Bucky with 
head clainp mounted above. Clamps lock rig- 
idly in any position desired above Bucky top. 
Bucky is tilted by dropping corner rods thru 
sockets. Bucky operates in any position, ver- 
tical, horizontal or upside down. Exposure 
timer adjustable from 1 to 60 seconds insures 


correct timing of e.xposures. 

Prices List 

11x14 Size without head clamp $175.00 

11x14 Size with head clamp 200.00 

17x17 Size without head clamp 260.00 

17x17 Size curved top model 250.00 


DR. GRANGER’S MASTOID LOCALIZER SET 


The most effleient and accurate device ever 
produced for radiography of the mastoid in 
Granger, Law or Arcelin positions. Enables 
any icchnician to absolutely duplicate results 
at any time. Complete descriptive circttlar will 
be mailed to you upon request. 

Price complete with angle block as shown in 
illustration — $27.00 List 

Without angle block 22.50 List 

Give outside measurement of 8x10 Cassette 
) when ordering. 




ILLUMINATORS 

We carry a complete assortment of illuminators. 
Single and triple illuminators with flashed opal 
gla<;s. cabinet finished in olive green or mahogany 
enamel. Equipped with individual switches and 
lights. We also have large single row illumi- 
nators to accommodate 4-14.xl7 films and double 
row for 8-14x17 films. These illuminators arc 
equipped with mercury vapor lights. 

Prices 

Single $10.60 Single Row for 4-14x17 Films $110.00 
Triple 40.60 Double Row for 8-14x17 Films 195.00 


T7II other 

T XuiiA Supplies 


\Vc handle a complete line of X-Ray apparatus and supplies and can 
m.akc immediate shipment of standard merchandise at the right price. 
Write us for quotations and information when you arc in the market. 


GEO. W. BRADY & COMPANY soz sou^wc.tcm CHICAGO 
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" "^ES, these nrc beautiful 

y radiographs. I assure you, 
but they arc to be expected from 
your oven experts who produce 
them specially for exhibition 
purpo'cs." 

This and similar statements 
arc heard repeatedly at the vari- 
ous medical mectinps where 
the Victor Shoeb-Proof X-Ray 
Unit is shown, topethcr with a 
display of radiopraphs made 
with this apparatus. 

But step into an x-ray labor- 
atory where they arc usinp the 
Victor Shock-Proof X-Ray Unit 
and you ss'ill find the rcpular 
run of radiopraphs of an ex- 
hibition quality— a quality that 
is appreciated by the roentpen- 
olopist in makinp his inter- 
pretation. 

Never before has an x-ray ap- 
paratus been available in which 
the control factors have been 


refined to the aegree realized 
in theVictorShock-Proof X-Ray 
Unit. With it one may produce 
a consistently high quality of 
radiographs simply by following 
a standardized technic, made 
possible by this ingenious con- 
trol system and the advantages 
inherent in the design of the 
apparatus proper. 

Th** control feature ji'Tond in Im- 
roTtance only to the Saffty of tin* 
jterayunit, F}> *e.ilinrfhc •neclalK dc- 
I cneJ Cot'Iidce tube poo the niKh 
tension tranformer In the oiI*f lied fuh" 
hesvi. comrlttc Iniulation I' reahrrd 
anJ nil danger of electrical ihock i« 
eliminated, 

Ycm V. ill he Interested In all the facts 
ah rjz this epochal dcA clopmetit, oi 
fully d'*cTibed and jllu^trated in Ij»era' 
ture svhich ue v>j1! mail < n refjue**. 
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FOREWORD 


In view of the fact that cancer is holding the center of the 
American medical stage to-day, it seems fitting that our Journal. 
Radiology, should appear in a special edition limited to the subject 
cancer. The Radiological Society of North America, realizing the 
importance of this study, has featured a Cancer Symposium at 
each of its annual meetings, and this present issue contains, there- 
fore, the papers on this subject which were presented before this 
Society at the Toronto meeting just concluded. The writer feels 
that, inasmuch as the contents of this issue represent broadly sci- 
entific facts pertaining to the incidence, pathology, diagnosis, and 
treatment of cancer, the cancer student may find within its pages 
sufficient material of interest to warrant its careful perusal. 

It must be admitted that research into the science of radiology has 
been instrumental in bringing the cancer problem up to its present 
point of activation. Then, who can deny the possibility that by 
these selfsame endeavors the whole mysterious cancer problem may 
be solved through tliis very research, which is being so splendidly 
supported by the t3'^pe of men who contribute these papers? 

The officers of the Radiological Society of North America, who 
have authorized the publication of this special issue, and the Editor 
of Radiology, sincerely trust that all the members of the Society 
and the subscribers to the Journal will appreciate the effort made 
in the preparation of this issue and will approve of its contents. 

Albert Soiland, M.D., 

Chatnnan, Cancer Syinposiitm. 
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FACTORS DETERMINING RADIORESISTANCE IN TUMORS’ 

Bj' JAMES EWING, M.D., Pathologist to Memorial Hospital, Nnw York 


T he factors determining radioresist- 
ance in tumors are very numerous. 
They consist mainly in structural com- 
ponents of the tumor but arise as the result 
of many complicating conditions that occur 
in the course of tumor growth. A general 
conception of the subject may perhaps 
best be obtained by a review of various tu- 
mors and an inquir}'- into the nature of the 
resistance in each. Consideration of what 
may be accomplished by radiation in each 
of these groups may also be attempted. 

(1) Resistance due to adult character of 
stroma . — This form of resistance is ob- 
served in many types of sarcoma, osteo- 
genic, neurogenic, chondrosarcoma. 

The stroma of many osteogenic sarcomas 
consists of bone, osteoid tissue, hyaline ma- 
terial, fibrous tissue, and often cartilage. 
All of these structures resist radiation and 
cannot be absorbed. There is a verj'' great 
variety of such tumors so that the exact fate 
of any one of them under radiation is dif- 
ficult to predict, but in general they do not 
diminish in size under treatment Their 
nutrition, however, is much affected, and 
pronounced regressive changes may be pro- 
^ duced with the deposit of calcific material, 
, liquefaction with cyst formation, and hya- 
line fibrosis. The attempt to secure extreme 
regression generally leads to painful radia- 
tion osteitis and spontaneous fracture. 
The best results seem to be obtained by re- 
peated, full, but not excessive doses, aiming 
at growth restraint. That such efforts may 
be worth while seems to be shown by the 
following cases. 

Case 1. Osteogenic sarcoma of lotver 
end of femur in a girl 18 years of age . — 
Devitalization of a cellular bone tumor with- 
out reduction in size. Thirteen X-ray 
treatments, high voltage, over a period of 
two years. Spontaneous fracture. Ampu- 

iRead before the Radioloeical Society of North America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929. 


tation two and one-half years after onset. 
No metastases. Well eight years. 

Examination of the tumor revealed that 
the growth, 12 x 14 cm. in diameter, had 
been liquefied in the central portions, while 
a thick shell of osteoid and fibrous tissue 
remained. Sections showed stainable tumor 
cells, without evidence of growth activitjc 
The tumor had been largely devitalized, 
wdthout reduction in size. The fact that no 
metastases had occurred in two and one- 
half years, we are inclined to refer to the 
effects of radiation. We now have records 
of several similar cases in which the usual 
metastases of osteogenic sarcoma failed to 
occur after radiation, although the limb had 
to be amputated. 

Case 2. Medullary fibrosarcoma of fe- 
mur in a female subject, 33 years old . — 
Cessation of growth after prolonged radia- 
tion. Fibrous union. Amputation after 
three years. 

E.xamination of the tumor revealed a very 
firm mass of fibrous tumor tissues replacing 
the lower four inches of the femoral shaft. 
The structure of the original tumor showed 
a highly resistant fibrosarcoma, with much 
fibrous stroma and b>- spindle tumor cells. 
In the amputate 1 fumor the cells were very 
scanty, and tr.e stroma hyaline. The tumor 
had been d<. . italized. The patient has been 
well for eight years. The absence of metas- 
tases was to be expected from the filjrous 
character of the tumor. The radiation 
therefore accomplished nothing of value to 
this patient. 

Chondromas and chondrosarcomas are 
resistant to radiation, but growth may be 
restrained, central softening may occur, and 
local extensions and metastases may be pre- 
vented. 

Case 3. Bulky chondroma of the os 
calcis in a boy 4 years old . — Persistent 
radiation caused cessation of growth and 
progressive calcification of the tumor. At 
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the end of four years the tumor was slightly 
reduced in size, but the natural growth of 
the foot made the disproportion in size be- 
tween heel and foot so slight that the child 
now has normal use of the latter. 

Neurofibromas and the more cellular tu- 
rn o r s A'^erging toward neurosarcoma are 
generally quite resistant because of their 
dense stroma. Yet, in many instances per- 
sistant radiation with moderate doses may 
restrain growth and prcA^ent the natural evo- 
lution of the tumor. There are two advan- 
tages in the radiation treatment of resistant 
neurofibromas: First, many of the tumors 
recur after operation, and in more cellular 
aggressive form; second, many of the tu- 
mors of the subcutaneous nerves are mul- 
tiple, and the multiple tumors arise at 
successiA'^e periods, so that operation is often 
folloAved by the development of a ncAv 
tumor in the same nerve trunk. Radiation, 
extending over a Avide area of the atfected 
nerve trunk, tends to prevent the appearance 
of neAV tumors. As neurofibromas become 
more cellular and therefore more malignant 
and more certain to recur after operation, 
they become less radioresistant. Hence, the 
effort to control them by carefully planned 
radiation is desirable and often successful. 

As an exception to the rule that highly 
fibrous adult tumors are resistant, Ave haA'^e 
the example of the keloid, Avhich responds 
sloAvly to full dosage, probably because 
the nutrition is dependent upon many fine 
lymph spaces AAdiich are obliterated by 
radiation. 

(2) The adult characters of epithelial 
cells and the substantial blood supply render 
adenomas and papillomas radioresistant. 
Adenomas of breast and th 3 Toid gland, and 
papillomas of skin, mucous membranes, 
and larynx, fail to respond, as a rule, to 
rather full dosage. I do not find a report 
of an)' systematic effort to determine AA'hat 
may be accomplished by small repeated 
doses and a long period of obserA-ation in 


the treatment of such tumors. Papillomas 
of the bladder generally require interstitial 
radiation of the pedicle, AA'^hich cuts off the 
blood supply. 

As an exception to the rule with adult 
tumors, myoma uteri responds to radiation, 
with AAudespread liquefaction and absorption 
of the relatively adult muscle cells. Here 
again, it seems probable that interference 
AA'ith blood supply pla3^s an important part. 

(3) Carcinomas are resistant in inverse 
proportion to the degree of anaplasia and in 
direct proportion to the amount of desmo- 
plastic reaction zvhich they excite. Many 
carcinomas are really disseminating infil- 
trating adenomas in which the anaplasia is 
only slightly greater than in adenomas. 
This group includes adenoma malignum and 
many alveolar carcinomas. As the ana- 
plasia increases, the resistance diminishes. 
There are so many and such Avide differences 
in the degree of anaplasia of carcinomas, 
that the attempt to grade them according to 
radiosensitivity is justified. Indeed, this in- 
vestigation often succeeds in explaining the 
A^ariable results of radiation and serves as a 
A’^aluable guide in the plan of treatment. I 
belieA'e that with increasing experience the 
grading of tumors from this standpoint will 
Ijecome much more accurate and reliable 
than it is at present possible to make it, and 
I have little S 3 nnpath 3 '- Avith those Avho Avould 
dismiss the subject as impracticable. Such 
studies call for a ver)^ careful anal 3 '^sis of 
the structure, nutrition, and ph 3 ’^siolog 3 ' of 
tumors, all of A\diich themes lead to in- 
creased knoAAdedge of the nature of the dis- 
eases Avith Avhich Ave have to deal. 

(4) In mi.vcd tumors in zahich one cle- 
ment is sensitive and the other resistant, 
the malignant portion may be sterilized, al- 
though the tumor docs not diminish in size 
and a false impression of radiorcsistance 
may be gained. This situation arises Avith 
mixed embryonal and adult tumors of the 
testis. The embr3'onal carcinomatous ele- 
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•merits are sensitive and usually yield to 
moderate dosage, but the adult areas of 
cartilage, fibromuscular tissue, gland rem- 
nants, and epithelial cysts do not shrink, and 
the tumor remains unaltered in size, al- 
though deprived of its growth capacity. 
Comparative radioresistance is also ob- 
served with many adenocarcinomas of the 
testis. An occasional source of spurious re- 
sistance arises when hemorrhage occurs in 
a very vascular tumor, converting it into a 
hematoma. This event was demonstrated in 
a recent case of verr* vascular carcinoma of 
the testis. 

Many other teratomatous tumors in other 
situations, as abdomen, kidney, and sacral 
region, exhibit the same complex structure 
and the same spurious resistance to radia- 
tion. 

(5) A special case of spurious resist- 
ance is observed, voith very vascular giant- 
cell tumors, whicli are well designated as 
benign bone aneurysms. 

Case 4. Female, 35 years of age. Pre- 
sented a multicystic tumor of the lower end 
of the femur which was diagnosed as a 
giant-cell tumor. Radiation treatment was 
\ instituted with the usual moderate doses, but 
' the tumor continued to increase in size quite 
rapidty so that the suspicion of a malignant 
character was gained. After reaching very 
large dimensions, the limb was amputated. 
Examination revealed a large multicystic 
tumor with free arterial connections, the 
cvsts being filled with blood. Sections show- 
ed tliat the tumor tissue bad been largely 
devitalized, but the weakened capsule was 
unable to withstand the intermittent pres- 
sure of the blood stream and extensive dila- 
tation occurred in a devitalized benign 
tumor. Other cases of the same type have 
been observed. 

(6) The nature of the tumor bed has 
much influence on the response to radia- 
tion, both favoring and in other cases re- 
tarding the response to treatment. The 


high resistance of malignant tumors invad- 
ing bone or cartilage is well known. In fat 
tissue also carcinomatous cell groups gener- 
ally resist radiation and require caustic 
doses for control. I believe that this in- 
fluence of fat tissue is one of the main 
reasons why mammary cancer shows such 
high relative radioresistance. The fat tissue 
does not permit easy access of blood, leuko- 
cytes, and plasma cells, and granulation 
tissue will not develop in it unless there has 
been necrosis of fat, and this requires caus- 
tic doses. These obsenmtions are difficult 
of explanation by those who hold that the re- 
gression of tumors is due solely to the de- 
structive effect of the ra)>'s upon the tumor 
cells. 

(7) It is zvell known that infected tu- 
mors which are the seat of exudative in- 
flammation do not react well to treatment, 
htit a full e.vplanation of this fact is diffi- 
cult to fi7id. About foci of polynuclear 
leukocytes in infected tumors I sometimes 
find very numerous mitoses. It is said that 
leukoc 3 d;es furnish growth-stimulating sub- 
stances to tumor cells in culture. The in- 
fection loosens the surrounding tissues and 
permits induration bj”^ invading tumor cells, 
which more readity penetrate tissue spaces, 
vessels, and lymphatics. Radiation also 
tends to accelerate the inflammator}^ process. 
Yet the high circulation and metabolism of 
infected tumors should render them more 
sensitive to radiation. The poor results of 
treating infected tumors indicate that a 
suitable environment of the tumor is an 
essential factor in bringing about regression. 

(8) Acquired resistance . — The increased 
resistance acquired by tumor cells which 
have been subjected to repeated inadequate 
dosage is one of the most remarkable phe- 
nomena brought to light by radiation ther- 
apy. The same relation has been observed 
for normal cells by Holthusen, who found 
that a dose much larger than an epilation 
dose was required to restrain the regenerat- 
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ing growth of hair in an epilated area of 
scalp. Acquired resistance of tumor cells 
is best illustrated in the cases of long-ra- 
diated tumors which recur in dense scar tis- 
sue. This condition may be called “abortive 
fibrosis.” Here the tumor cells are protect- 
ed against the attack by leukocytes and 
granulation tissue, and their metabolism is 
probably very low. Yet, the resistance may 
become so high that doses approaching the 
caustic type injure the stroma and the nor- 
mal tissues, while the tumor cells survive. 
It appears tliat some tumor cells enjoy a 
capacity for adaptation to the effects of 
rays. Later they may exhibit very active 
growth, which we are inclined to refer to 
the loss of growth restraint in the over- 
radiated tissues and body. This theory 
must necessarily have a bearing on the plan 
of radiation therapy. The exact conditions 
under which it occurs require careful study. 
It does not seem to interfere with the suc- 
cessful results of moderate doses delivered 
over a long period in comparatively resistant 
tumors. It seems to be a sufficient basis for 
preferring to deliver the necessary dose as 
quickly as possible, especially when the total 
dosage required is high. 

(9) The natural history of tumors as 
a guide to radiation therapy . — In planning 
the treatment of any resistant tumor, it is 
highly important to keep in mind the nat- 
ural history of the tumor. We seldom see 
the natural history of most tumors, owing to 
interference in their early stages. It is a 
nearly universal assumption that all tumors 
possess unlimited powers of growth and 
that unless they are dealt \vith summarily 
they will continue to grow indefinitely. This 
assumption is not justified. 

Many chondromas cease to grow after the 
bones have reached their normal full de- 
velopment. Many fibrosarcomas of bone en- 
joy onl}' a ver}'^ slow growth, continuing 
over many years without metastases. The 
natural history of the more aggressive 
giant-cell tumors of bone ends in death by 


hemorrhage and infection, but the less ag- 
gressive forms often cease to grow and 
spontaneously regress, sometimes after frac- 
ture. Under the present standard surgical 
treatment of mixed tumors of the salivary 
glands, these tumors have a rather high 
mortality rate from recurrence and local ex- 
tensions, while in many others there is per- 
manent deformity from loss of the facial 
nerve. Yet many salivary gland tumors 
have a limited growth capacity. Some of 
them cease growing after reaching a moder-* 
ate size and remain stationary for as long as 
twenty-five years. This rule does not apply 
to the cellular carcinomas of the salivary 
glands. 

Most subcutaneous neurofibromas remain 
indolent throughout life; some grow to 
moderate dimensions over a very long pe- 
riod, but give little disturbance to the pa- 
tient, while others become pedunculated and 
may even be spontaneously extruded. 

A considerable proportion of uterine my- 
omas become cystic or fibrous or calcified. 
There is little opportunity to observe the 
natural tendencies of adenofibromas of the 
breast or of low grade adenomas of the thy- 
roid gland, but there are old records of 
many of these tumors which show that they 
may cease growing after a variable period. 
The great majority of pigmented moles be- 
come fibrous, papillary, or pedunculated and 
remain harmless throughout life. 

Even with frankly malignant tumors, it 
is well known that when they are not tam- 
pered with, the course may be ^-^ery slow 
and continue for five, ten, or even twenty- 
five 3 ’^ears without grave disturbance to the 
patient. Moreover, it is a well attested fact 
that incomplete removal of such tumors is 
often followed by recurrence in more malig- 
nant form. 

When, therefore, one approaches the 
treatment of such tumors with tlie idea of 
complete surgical removal, or with the ob- 
ject of killing tumor cells with heavy radia- 
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tion, it should be remembered that while 
this object may be attained, yet if it fails 
the condition of the patient is generally ren- 
dered worse rather tlian better and tliat 
many benign are converted into malignant 
gro'wdhs. 

From tliis point of view, tliere would 
seem to be a large field for radiation treat- 
ment of benign tumors of uncertain progno- 
sis with the object of restraining growth, 
limiting the size which the tumor may reach, 
preventing complications, rendering the con- 
dition practicall}’ harmless, but not attempt- 
ing to cure the tumor in the radical sense. 
While this plan is not in accord with tlie 
modem tendencA' to secure quick and final 
results, A'ery numerous cases can be cited to 
illustrate its great advantages to the patient. 

Wlien one radiates low grade neurosarco- 
ma and then becomes impatient at the end 
of a few weeks or months because there is 
no result, and operates, he is not pursuing 
an intelligent plan. It has recently appeared 
that patience and persistence accomplish 
much more for these ver}- dangerous and 
distressing conditions than formerly seemed 
possible. 

I^Iixed salh’ary gland tumors often 
fail to show immediate response to radia- 
tion. but if one can reduce tlie growth capac- 
it}' of tliese tumors by from 10 to 20 per 
cent, the final result after one year or more 
may be a harmless, quiescent, although 
persistent mass, which is far better than the 
loss of the facial neiwe. and death from a 
recurrent infiltrating ulcerating tumor. 

One of the first cases of recurrent spin- 
dle-cell periosteal sarcoma that I saw treat- 
ed by radiation continued to grow for four 
months after heaAW radiation, which had 
to be suspended. It stopped growing at six 
montlis, Avas regressing at one year, and 
then completely disappeared, never to recur. 


I have been much interested in a case of 
huge l}’mphangioma of the tongue in a 
child one year of age, in AA'hich the 
tongue formed a large protruding ulcerat- 
ing mass Avith an apparently hopeless prog- 
nosis. Persistent radiation gradually stop- 
ped tlie groAvth, Avhile the natural increase 
in dimensions of the child’s head and jaAvs 
eA'entually permitted the tongue to recede 
AA-fthin the mouth, so that the child noAV, at 
the age of six A'cars, is an extremely A'igor- 
ous, healthy youngster. The only recorded 
cures of juvenile m}'xosarcoma of the nares 
and pharA'nx have been accomplished by long 
continued, persistent use of small doses of 
radium or X-rays, but the aggressh-e attack 
on these tumors by surgery or interstitial 
radiation inA'ariably results in disaster. 

The exact mechanism by AA-hich prolonged 
radiation affects the groAA-th of resistant tu- 
mors is a matter requiring more careful in- 
vestigation than it has receiA-ed. There are 
probably several factors concerned, but it 
seems to me highly probable that the influ- 
ence is mainly upon the blood vessels, AA^hich 
eventually shrink and cut off the blood sup- 
ply. If the mechanism Avere more full}' un- 
derstood, it might be possible to plan the 
treatmtnt more intelligently and to vary the 
dose so as to accomplish different effects in 
different tumors. 

It is a Avell established principle, support- 
ed by clinical observation and experiment, 
that radiation invariably reduces groAvth ca- 
pacit}- of cells and tissues, although months 
or years may elapse before its final effects 
become apparent. Based upon this princi- 
ple, ahvays controlled by sound clinical 
judgment and influenced by the natural his- 
tory of the disease, efforts to control re- 
sistant tumors by radiation may Avell be pur- 
sued Avidi the hope of enlarging the scope of 
successful radiation therapy. 



TREATMENT OF MALIGNANT GROWTHS OF THE NASAL 
ACCESSORY SINUSES AND NASOPHARYNX^ 

By DOUGLAS QUICK, M.B. (Tor.), 

Attending Surgeon, Alemorial Hospital, New York City 


I T is not the purpose of this discussion to 
present a detailed review of all phases 
of treatment of tumors of the accessory 
sinuses and nasopharynx but rather to call 
attention to a few of the more outstanding 
factors in treatment. For the most part, at- 
tention \vill be directed only to the malig- 
nant grovdhs in these locations. 

Probably no location in the body presents 
so many complicating factors as are to be 
found centered immediately about the nasal 
passages. A wide range of tumor type is 
possible. The primary site or origin of 
growth is often difficult and frequently im- 
possible to determine; bone and cartilage 
involvement is hard to define; interference 
witli sinus drainage and infection give rise 
to inflammatory tissue which it is often im- 
possible to differentiate clinically from tu- 
mor tissue. The peculiar anatomy of the 
paranasal sinuses favors inflammatory pro- 
cesses. How much this contributes as a pre- 
disposing cause in the development of many 
of the growths is, of course, not known: 
certainly it is an important factor. Inflam- 
matory processes alter the normal type of 
tumor growth and influence unfavorably the 
protective cellular reactions in the surround- 
ing normal tissue. 

Mixed infection, with the resulting in- 
flammatory processes, complicates diagnosis. 
It adds to the surgical risk and aggravates 
tumor growth. Osteomyelitis almost in- 
variably accompanies tumor invasion of 
bone, interfering with the reaction to the 
physical agents of normal tissues about the 
growth. More patients with these involve- 
ments succumb to fatal infection than do 


iRead before the Radioloirical Society of North America, 
at the Fifteenth Annual Meeting’, at '1 oronto, Dec. 2-6, 
1929. 


those subject to the natural progress of the 
disease. 

HISTOLOGY 

The complex embryology of the parts un- 
der discussion affords opportunity of tumor 
origin from many developmental anomalies ; 
hence a wide range of tumor type is met 
with. In his book on “Neoplastic Dis- 
eases,” Dr. Ewing has enumerated thirty- 
seven varieties of growths found in or about 
the nasal passages, any one of which is ca- 
pable of blocking them. 

A great many of the growths falling in 
this general group are intimately associated 
with the maxillary antrum. Whether most 
of the tumors referred to as antrum 
growths are primary or are secondary ex- 
tensions from other sinuses or the nasal 
passages is frequently not understood. In- 
flammatory processes often mask tire true 
picture. 

In our own experience, these cases are 
usually so far advanced that the exact site 
of origin cannot be determined with any 
degree of accuracy. In a group of 136 ma- 
lignant growths of the antrum examined in 
our serAuce between 1917 and 1929, 83 per 
cent Avere so far adA^anced as to be inoper- 
able by radical excision of the superior max- 
illa. Under such circumstances of advanced 
groAvth it is obviously impossible to deter- 
mine Avith any degree of accuracy AAdiat the 
actual primary site of groAvth Avas. 

Carcinoma is the predominating type of 
tumor. A cylindrical cell carcinoma of ade- 
nocarcinomatous structure is most common 
in all of tlie sinuses. It is rapid in grOAAdh, 
bulk)-, and bleeds easily. It im^ades bone 
readily or may erode it from pressure. Con- 
sequently, Avith this type of tumor in lx)th 
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antrum and nasal passage it is impossible to 
determine tlie primary origin. 

Squamous-cell carcinoma usually repre- 
sents secondary invasion of the antrum, but 
may arise there primarily from lining mem- 
brane cells altered or flattened by some pre- 
vious inflammatory process. In our series 
of cases just referred to, 39 per cent were 
of squamous-cell structure. 

There are certain basal-cell structures, 
adenoid cystic epithelioma, cylindroma, or 
endothelioma, which are altogether less 
malignant and of slower growth than other 
types but are not usually recognized until 
late. Of our series, 7.4 per cent were of 
adenoid cystic basal-cell structure. Strange- 
ly enough, we have had a similar percentage 
of transitional cell carcinomas in the 
antrum. From the normal histology of the 
parts, one would scarcely expect growths of 
this type to be so frequent as far forward 
as the maxillary antrum. 

Most of the so-called “sarcomas” of the 
antrum are in reality round-cell carcinomas 
of atypical structure, the result of chronic 
inflammatory changes in the lining mucous 
membrane. True sarcoma of the antrum 
and nares is angiosarcoma or myxosarcoma. 
Osteogenic sarcoma is rare, yet does occur 
and is usually easily recognizable radio- 
graphically. In our entire group of antrum 
cases, only 10 per cent were found to be 
sarcomas. 

Mixed-, spindle-, and round-cell sarcomas 
of the turbinates, so called “fibrosarcomas,” 
are not uncommon. Chondromyxosarcoma 
of the vault of the pharynx is met with 
occasionally in children. 

These two last mentioned types of tumor 
are usually of slow growth and of a low 
grade of malignancy and hence are amena- 
ble in a high percentage of cases to direct 
surgical treatment, providing it is very 
thoroughly done. They do tend, however, 
to recur, with the usual persistence of a 
slow, adult type of growth, and terminate 


fatally more often than is usually visualized, 
through the associated infection which is 
frequently attendant upon such a process. 

Lymphosarcoma may appear at almost 
any point in the paranasal sinuses but is 
practically always only a part of a more gen- 
eralized disease. It is not improbable, how- 
ever, that this disease frequently has its 
origin in the lymphoid tissue of the post- 
nasal space. Its invasion of the sinuses, 
therefore, is from behind forward. Its rate 
of growth is usually so rapid that the exact 
origin can only be guessed at in the naso- 
pharynx. It has been our experience that 
lymphosarcoma is second in frequency only 
to the transitional cell carcinoma which oc- 
curs in the lymphoid tissue adjacent to the 
fossa of Rosenmueller. 

DIAGNOSIS 

The symptoms and clinical course of the 
malignant diseases of the paranasal sinuses 
are too well l.novvn lo merit discussion here 
except for emphasis on one point. The cases 
are almost imv i -iy f i advanced before a 
definite diagnosis is made. Speaking gen- 
erally, the only symptoms which seem to 
arouse the consideration of newgrowth are 
those incident to the late stages of the dis- 
ease, naiiiJ}, nasal obstruction, with nasal 
discharge or persistent bleeding, or pressure 
symptoms, with gross destruction of bone. 
Mention has already been made of the fact 
that of 136 cases of newgrowths of the 
antrum, 83 per cent were so far advanced 
upon coming to us as to be inoperable even 
by total excision of the superior maxilla. 

The more inaccessible the primary growth 
is to routine examination — and particularly 
the smaller the growth is — the later it is 
recognized. This is well illustrated by our 
experience with transitional cell carcinoma 
primary in the nasopharynx. This type of 
growth is characterized in most instances by 
a very small, and, for a time, slow groAving, 
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frequently symptoniless, primary growth. 
In our experience, it is the predominating 
growth in the vault of the nasopharynx and 
it is interesting to note that, of all of our 
nasopharyngeal growths, 73 per cent of 
cases showed metastatic invoh'^ement of cer- 
vical Ijnnph nodes at the time of applying 
to us for treatment. In other words, the 
metastatic extensions to the disease were the 
first to call attention to the presence of 
newgrowth. It does seem that many of these 
processes are regarded as of inflammatory 
origin for too long a period, and that biopsy 
or earlier surgical exploration of more 
sinuses, keeping in mind always the possi- 
bility of newgrowth, would result in a sar^- 
ing of many of these cases. It is my im- 
pression that many of the preliminary opera- 
tions done in and about the nasal passages 
in the presence of chronic inflammatory 
symptoms are rather poorly planned from a 
strictly surgical standpoint, and that in too 
many of them histological examination of 
tissue removed is ignored. 

In our series of antrum cases, 59 per cent 
had a prolonged course of nose and throat 
treatment before definite diagnosis of new- 
growth was made, and 45 per cent of them 
had had various local operations on the 
nasal passages which did not reveal the true 
character of the disease. The same was true 
in 44 per cent of our nasopharyngeal 
growths. 

It has been our unfortunate experience 
that radiographs for diagnostic purposes 
have not been as valuable as one might or- 
dinarily expect. They may lend a certain 
amount of influence one way or the other, 
but are usually not conclusir'e in differenti- 
ating between a strictly inflammatory pro- 
cess and newgrowth, except in the ver}' late 
stages of the disease, where the differentia- 
tion is ob-(uous to other and simpler means 
of examination. It is true that we have been 
dealing almost entirely with well-advanced 
and late stages of malignant disease, 3-et 


within this group, where determination of 
extent of growth is of considerable impor- 
tance, we feel that diagnostic X-rays have 
ijeen of real value to us in only about 5 per 
cent of the cases. 

surgical operability 

A review of the literature reveals rather 
few favorable results in the treatment of 
adult types of malignant growths in the 
sinuses. This is not surprising, for we real- 
ize that surgical principles as applied else- 
where can rarely be applied in the treatment 
of accessory sinus growths, except, perhaps, 
in excision of the upper jaw for early 
growths in the maxillary antrum without 
extensive bone invasion. Where the techni- 
cal surgical approach to an adult type of 
malignant growth is either through or im- 
mediately adjacent to the tumor-bearing 
area, little can reasonably be hoped for by 
such a removal, and, unfortunately, this is 
almost invariably the case in operating about 
the nasal passages. The procedures in gen- 
eral represent little more than a modified 
curettage, and, since the exposure is fre- 
quently inadequate and the field often ob- 
scured by bleeding, the curettage is more 
apt than not to be incomplete. No wonder 
tliat the disease recurs so promptly. 

From a serious and strictly general surgi- 
cal viewpoint, therefore, malignant growths 
in and about the paranasal sinuses are all 
surgically inoperable unless a degree o 
mutilation is accepted, which, m almos 
every instance, would not be tolerated-at 
least until the disease had extended beyon 
the bounds of operability even by thpe 
means. It is probable that the palliative 
benefits of the average intranasal operation 
are due to the factor of drainage and that 
the actual removal of tumor tissue is only 
secondary. From a curative standpoint, 
therefore, operative surgery has rather little 
to offer. 
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The same anatomical hazards which de- 
feat operative surgery in the treatment of 
this group of diseases are equally serious as 
stumbling blocks to successful treatment by 
irradiation. Unless a sufficient quantity of a 
proper type of radiation can be delivered 
accurately and uniformly to the tumor-bear- 
ing area, and unless the reaction to this 
treatment can go forward with a minimum 
of inflammatory complication, it is useless 
to employ irradiation with any hope of 
curative results. 

It is here that the combination of surgery 
and radiation offers a possibility for dealing 
with a varied group of malignant diseases 
in complicated anatomical locations. It is 
possible to gain access to and to provide 
drainage from practically all of the locations 
under discussion by reasonable and relative- 
ly simple surgical procedures. Usually these 
can be carried out without disfigurement to 
the patient. Beyond that, the problem in 
most instances becomes one of proper tech- 
nical application of the irradiation. 

It is this principle of combining radiation 
for the treatment of the tumor-bearing area 
and surgical measures for access and drain- 
age that we have attempted to follow in our 
work for the past several years. There has 
been gradual improvement in our various 
surgical methods of access, and, particularly 
with more accurate data on radium dosage 
and technical means of application, we feel 
that a reasonable hope is held out in a very 
considerable number of these cases which 
previously could be regarded only as palli- 
ative prospects at best. 

DOSAGE 

During the past year, a tremendous ad- 
vance in the direction of dosage accuracy 
has been made through the efforts of my 
associates. Dr. Martin and Dr. Quimby. 
Their work is published in detail elsewhere 
so that only brief reference need be made 


of it here. They have calculated the actual 
intensity of dosage in a large series of suc- 
cessfully treated cases and have found that, 
for the more adult types of epithelial 
tumors, a dosage intensity ranging some- 
where between seven and ten erythemas is 
apparently necessary for successful eradica- 
tion of the disease. This, of course, is a 
very broad statement and requires qualifica- 
tion from numerous angles. 

The next step was obviously the applica- 
tion of this to the treatment of cases, with 
the result that for a given case the dosage 
intensit}’^ was determined upon, and then, 
from the physical standpoint, the actual 
applicator dose or combination of applicator 
doses predicated upon a practical basis to 
provide the total dosage actually indicated. 

Naturally, many factors enter into the 
decision of the dosage intensity for any 
given case. The more adult types of growth 
call for greater intensities ; the more embry- 
onal types, being more radiosensitive, re- 
quire less. 

The location of the growth has a great 
deal to do with determining, from the 
physical standpoint, the source of radiation 
and the type of applicator to be employed. 
As has bee’'- diown by Martin and Quimby, 
external i radiation about the head and 
neck, whether X-rays, heavily filtered radium 
at distarice, or a combination of both, af- 
fords at best only about 200 per cent of an 
erythema in the various locations in which 
it is necessary to deal with primary growths. 
In certain locations it is even difficult to 
attain this degree of intensity by external 
applications only. In certain palliative pro- 
cedures this may, of course, be all that is 
desired, but where permanent control of the 
disease is the objective, some other means 
of increasing the intensity of irradiation 
within the tumor-bearing area must be 
sought. This may be through the use of 
filtered radium emanation in gold capillary 
tubes, "'by heavily filtered tubes in rubber, or 
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•by having a large quantity of emanation in 
a small heavily filtered sphere. 

In deciding upon dosage in this manner, 
it is the responsibility of the Physical De- 
partment to select whatever type of radium 
or radon container is most practical to in- 
crease the intensity of radiation to the prop- 
er degree. W e are rapidly approaching the 
point where responsibility for determining 
the combination . of technical or applicator 
doses or, if you like, radiological prescrip- 
tion writing, is passing out of the hands of 
tlie clinician and is being added to the re- 
sponsibility of the physicist co-operating in 
this work. 

So far we have attempted, in all except 
strictly palliative cases, to deliver the total 
dose of irradiation within a period of four 
weeks. This means that where radon by 
implantation is employed following external 
irradiation, the external applications must 
be completed in the first fortnight so that 
the radon implantation can be made at the 
end of that time, since it is active for 
approximately a fortnight after implanta- 
tion. 

It is frequently possible to take advantage 
of a tumor-bearing area as a radium appli- 
cator, so adjusting the dose that surgical 
removal to provide more adequate drainage 
will be done as soon as the emanation has 
decayed. In case it is more desirable to pro- 
vide the drainage at an earlier date, the ini- 
tial dose of radon implanted can be in- 
creased and then cut short by the surgical 
removal before it has completely exhausted 
itself. 

Post-operative irradiation in such a com- 
bination of surger)’- and irradiation is not, 
in our judgment, as desirable as pre-opera- 
tive. In certain instances, however, it be- 
comes obligatory. It is frequently not pos- 
sible to implant radon with reasonable 
accuracy in certain of these growlhs without 
some preliminar}' surgical exposure. This is 
well illustrated in many of the growths 


primary in the antrum, which have invaded 
bone extensively and are extending in the 
direction of the orbit or ethmoids. Here, 
surgical cleaning out to facilitate drainage 
and at the same time to permit of access to 
the more inaccessible portions of the 
growth is essential, and is combined with 
immediate application of heavily filtered 
radium in some type of suitable heavily fil- 
tered applicator or, if the anatomical rela- 
tionships are suitable, by radon implantation. 

TREATMENT OF CERVICAL METASTASES 

So far, we have considered in a general 
way only the treatment of the primary 
growths in this group of diseases. With 
many of them, however, treatment of the 
secondary extensions, particularly to cervi- 
cal lymph nodes, is equally or more impor- 
tant than treatment of the primary tumor. 
For these we follow the same general prin- 
ciples as have been outlined previously for 
metastatic nodes secondary to intra-oral car- 
cinoma — that is, a combination of X-rays, 
radium, and surgery. 

All necks, in cases of metastasizing malig- 
nant growths of the paranasal sinuses and 
nasopharynx, are radiated with short wave 
length X-rays. If no nodes are palpable, the 
cases are kept under careful, periodic, 
routine examination. If an enlarged mov- 
able node with presumably intact capsule is 
present on admission or appears later, in 
cases of epidermoid carcinoma, the X-radia- 
tion is supplemented by radium packs, and, 
following this, a unilateral dissection is done 
under local anesthesia. Radium emanation 
is usually buried in the wound at the time 
of the surgical dissection. If the metastatic 
node has perforated its capsule and the infil- 
trating growth is fixed in adjacent struc- 
tures, we class the case as inoperable. Ex- 
ternal irradiation is continued and emana- 
tion tubes implanted in the mass as a 
palliative procedure, but no dissection is 
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attempted. Likewise, if the primary growtli 
is far advanced but with an otherwise oper- 
able neck, we treat the neck as well as the 
primary mass in a purely palliative manner. 
If the primary grovi;h in the sinus is of 
basal-cell type, no attention to the neck is 
necessary because the tumor does not metas- 
tasize. If the primary growth be a lympho- 
sarcoma, no surgery is indicated in the neck. 
It is a disease which extends widely and 
rapidly, and, as for any single local mani- 
festation, it can always be managed better 
by the physical agents than by surgery. 

As for the true sarcomas occasionally met 
with in the sinuses, I am of the opinion that 
no surgery is indicated when metastases are 
present. They are too apt to be multiple 
and had best be treated by radiation. 

One group of the embryonal epidermoids 
should receive special mention in connection 
with their cervical metastases, namely, the 
transitional cell carcinomas. Their response 
to irradiation is more like that of the 
lymphosarcomas than of the adult epider- 
moids. External irradiation, or this plus 
radon implantation, is all that is indicated 
by way of treatment. This type of disease 
is apt to metastasize widely and to distant 
parts, so that in our judgment neck dissec- 
tion has not the same prospect of permanent 
benefit that it has in the true acanthomas. 
Furthermore, the transitional cell carcino- 
mas are locally quite radiosensitive and 
hence lend themselves, particularly as far as 
local or individual masses are concerned, to 
successful treatment by irradiation. 


It is, of course, extremely difficult to 
appraise this plan of neck treatment, even 
though we have been following it now for 
several years. It is encouraging, however, 
to note that in our series of antrum cases 63 
per cent had no nodes throughout their en- 
tire course, while only 16 per cent developed 
nodes after admission to the service. It 
would seem that the routine precautionary 
radiation had some influence in the direction 
of growth-restraint to palpably uninvolved 
necks. 

COX'CLUSIOKS 

1. Surgical exploration of the paranasal 
sinuses and biopsy should be resorted to 
earlier and more frequently, so that earlier 
diagnosis of newgrowlhs may be made. 

2. With few exceptions, the principles 
applying to surgical removal of cancer in 
general cannot be carried out in dealing with 
growths in the paranasal sinuses. 

3. Radium and X-rays are of value in 
treating this group of cases, but, except in 
palliative procedures, must be used in con- 
junction with surgery. 

4. Radium and X-rays may be depended 
upon to eradicate the tumor tissue if applied 
accurately and uniformly throughout the 
growth in sufficient dosage. 

5. Surgery must be employed to provide 
exposure for radium application and ade- 
quate drainage. 

6. The anatomical relations of the parts 
are such that infection is a much greater 
menace here than in newgrowths in most 
other locations. 



RADIATION TECHNIC FOR CANCER OF THE MOUTH WITH 
COIMBINATIONS OF GAMMA RADIUM RAYS AND 
• VARYING QUALITIES OF HIGH VOLTAGE 
ROENTGEN RAYS^ 


By B. P. WIDMANN, M.D., Assistant Professor of Radiology, Graduate School of 
Medicine, University of Pennsylvania, Philadelphia 


T echnical methods of radiation 
and dosage must be developed as 
carefulty as the details of a difficult 
operation. Unless treatment is planned so 
that all parts of a cancer-bearing area re- 
ceive a uniform distribution of radiation, 
with intensities sufficient to destroy cancer 
cells, then any radiation procedure is funda- 
mentally inadequate to cope with the dis- 
ease, and the case will not get the benefit 
of any virtue which efficient radiation may 
otherwise hold out for the particular histo- 
logical character of a given growth. 

The value of roentgen ray and radium in 
the treatment of early cancers, particularly 
early cancers of the skin and mouth, and 
more particularly the early epidermoid can- 
cers of the cervix, is incontestible : even 
some very advanced cancers have shown re- 
markable regression. These improvements 
are increasing in number with progress in 
technic, together with a more general en- 
thusiasm and systematic clinical application 
of established physical principles, and the 
free communication of experiences between 
institutions throughout the world. 

While cancer of the esophagus and gastro- 
intestinal tract, hypernephroma, and brain 
tumors have been particularly refractory to 
radiation, the value and limitations for good 
in advanced cancer, particularly of the skin 
and intra-oral and pelvic lesions, are fully 
recognized. 


iFrom the Radtological Department of the Philadelphia 
General Hospital Philadelphia. Presented before the Radio- 
lo^cal Society of North America, at the Fifteenth Annual 
Meeting^, at Toronto, Dec. 2-6, 1929. 


The fact that early cancers have respond- 
ed to a manifold variety of technics has 
long been recognized as evidence of a dif- 
ference in the sensitivity of different types 
to radiation. The marked variation in the 
cellular structure of epidermoid carcinomas 
led to Broders’ (2) investigation, with grad- 
ing of tumors into' four groups according 
to the degree of cellular differentiation. 
Later, Healy and Cutler (7) brought out the 
striking paradox that with radiation treat- 
ment the prognosis is better with the higher 
grades of malignancy, because the radio- 
sensitivity increases with the malignancy. 

Ewing’s (4) observations on the radio- 
sensitive carcinomas have been most elabo- 
rate and painstaking. This information 
explains much of the wide variation of re- 
sponses of many lesions similar in location 
and extent of involvement to similar types 
of radiation treatment. He states that “The 
derivation of squamous carcinoma from 
adult squamous cells undoubtedly determines 
the adult resistant character of the tumor 
cells. An extensive group of epidermoid 
carcinomas arise from stratified epithelium 
which does not produce keratin or horny 
material and is called transitional epithelium. 
This tissue lines the upper uterine cervical 
canal, the trachea and portions of the 
larvnx, the nasal passages, and the ducts of 
many glands opening on mucous surfaces. 
An extensive group of epidermoid car- 
cinomas develops from such epithelium and 
the}' regularly exhibit considerable sensitiv- 
ity. It is, however, often difficult to de- 
termine whether a tumor arises from 
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transitional epithelium or from squamous, 
because metaplasia may yield squamous cells 
in transitional cell tumors, and squamous 
tumors may be very anaplastic and fail to 
produce keratin. In the intra-oral group 
especially, the influence of anaplasia and 
metaplasia renders the pursuit of histo- 
genesis very uncertain, so that the influence 
of this factor on sensitivity cannot well be 
estimated.” 

Many apparently early mouth cancers, 
from the standpoint of surgical operabilit}^ 
have been resistant to intensive roentgen- 
ray and radium treatment, and have de- 
veloped uncontrollable gland metastasis even 
after apparent adequate local and regional 
treatment. In many instances a clinical 
cure of the primary lesion has been ob- 
tained, even with gland metastasis present 
at the start of treatment. More than 60 per 
cent of our mouth cancer cases had advanced 
local and gland involvement at the begin- 
ning of treatment. Unless some definite radi- 
cal technical procedure can offer a further 
improvement in the end-results of these ad- 
vanced cases and the early resistant cases, 
then radiation results must continue to be 
evaluated in the light of “palliative benefits.” 

THERAPEUTIC PROCEDURES 

Some early mouth cancers have been 
cured by surgery, cautery, electrodesiccation, 
radium element in steel or platinum needles, 
or radium emanation (radon) in gold 
“seeds” buried into and about the cancer 
area, as well as surface applications of 
radium in contact with the lesion. It is 
now generally agreed that intra-oral cancer 
is best managed by irradiation (X-ray or 
radium or both), and sometimes in conjunc- 
tion with surgery, particularly when there 
is gland involvement. 

In mouth cancer with gland involvement 
Quick (11) does a complete unilateral neck 
dissection, with radium “implants” scatter- 
ed about suspicious points of the wound. 


He makes no attempt to dissect inoperable 
nodes. 

Regaud (14), at the Curie Institute of 
Paris, advises removal of enlarged cervical 
glands by radical bloc resection in lip can- 
cers. For cancers of the mouth such re- 
sections are done even when glands are not 
palpable, but if gland invasion from mouth 
cancer has already taken place, according to 
microscopical studies, then bloc dissection 
is not done, but treatment is confined entire- 
ly to heavy external radium packs. 

Of 160 cases of cancer of the mouth, 
Forssell (6) reports 72 with lymph node 
metastasis. In none of tlie 72 cases was 
there a single one-year cure from radiation 
alone. When surgery of the glands was 
combined with radiation he obtained 35 per 
cent three-year cures, and 30 per cent five- 
year cures (10 out of 27 cures). 

Ewing (4) feels that the practice of 
leaving nodes until they show clinical signs 
of involvement seems to be justified in view 
of our present resources from radiation. 

Implantation of radium directly into a 
single enlarged node, or dissection of a sin- 
gle node if not fixed, have not been popular 
procedures, but h-ave shown good results, 
and are justified in selected cases, particular- 
ly when the age or physical condition of the 
patient or tlie great extent of the primary 
lesion demands conservatism. 

When the question of gland involvement 
is considered, much stress must be laid on 
soft, fixed, and infiltrating characteristics, 
conditions which should readily establish 
surgical inoperability. Most observers con- 
sider a case with bilateral gland involve- 
ment as beyond any therapeutic procedure 
for cure. 

We routinely radiate both sides of the 
neck in all intra-oral cancers, with or with- 
out gland involvement. A single firm and 
freely movable gland is occasionally sub- 
jected to a simple excision, but only if it 
resists intensive cervical radiation or de- 
velops after apparent adequate cervical radi- 
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ation. Surgery for enlarged glands is now 
generally limited to the lip, cheek, and floor 
of moutli cases, and only if the primary 
lesion is within the scope of curability ac- 
cording to our experience with radiation 
procedures. 

SHORT WAVE LENGTH RADIATION 

If the biological results of radiation are 
the effects of a direct action, then some out- 
look for improving the results in these ad- 
vanced cases may be had by further in- 
creasing the total quantity of radiation. 
Theoretically the ideal type of radiation is 
that which causes effective regression of a 
tumor and at the same time preserves the 
surrounding normal structures. Many fail- 
ures are undoubtedly due to insufficient 
dosage and faulty distribution. 

Interstitial radiation will always be com- 
plicated by difficulties in getting an exact 
and uniform distribution of the radium 
“points.” Inability to accurately estimate 
the scattered and secondary radiation effects 
in the tissues is outweighed by the infor- 
mation Cutler obtained from histological 
studies of tissues after varying intensities 
of radium. Failla (5), Quimby and Pack 
( 12) have established doses with gold 
filtered radon “seed” implants which are 
practically within a range of mathematical 
precision. The clinical application of these 
data by Quick (11) has shown roost gratify- 
ing results. 

Implantation of radium into and about a 
neoplastic area is not without danger of 
tearing tissues and opening up vessels that 
may lead to metastasis. For this reason we 
precede interstitial radiation with surface 
contact radium applications in divided doses 
over a period of about ten days. 

Even witli platinum and gold filtration 
for the radon seeds, the good results are 
probably an effect of radiosensitive types of 
cancers, or the caustic effects in the more 
resistant cases. Our own experience with 


interstitial radon with 0.2 mm. of gold filter 
has been very encouraging in selected early 
cases. We believe its use is largely limited 
to tlie floor of the mouth, tongue, soft 
palate, and tonsillar region and occasionally 
the cheek. When the local lesion is surgi- 
cally inoperable, with gland -metastasis, then 
external radiation and surface applications 
directly in contact with the lesion and sur- 
rounding normal structures will prove as 
adequate as the interstitial treatment. 

Lacassagne (9) maintains that unless we 
admit the destruction of certain kinds of 
malignant cells by the elective action of 
roentgen rays and gamma rays of radium, 
then we should give up the radiotherapy of 
malignant disease as manifestly inferior to 
other therapeutic methods. The gamma 
rays of radium are ordinarily considered as 
those resulting from filtrations equivalent 
to 2 mm. of brass or 0.5 mm. of platinum. 
By the use of 2 mm. of platinum or its 
equivalent the erythema value is two and 
a half times greater. While there is no 
proof of a difference in the biological effect 
of different qualities of rays, there is a vast 
difference in the penetration. 

Wood (16) concludes from many animal 
tumor experiments that there is no differ- 
ence in the lethal effect of long and short 
wave length radiation. Chamberlain ( 3 ) and 
Holthusen (8) maintain that 500 r with 
different wave lengths will produce the same 
biologic effects. This biologic effect may 
be parallel to ionization in air, but the 
absorption changes with the wave length 
according to its penetrative power, which 
must necessarily alter the distribution of 
the radiation intensity. 

Because of the lessened skin absorption 
with short wave length rays, Russ and Scott 
(15) observed that the skin and tumor re- 
actions from short wave length rays did not 
equal the soft wave length rays until six 
times as much energ)- of the short wave 
length rays had been absorbed, but to cause 
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the same effect with two groups of wave 
lengths, only 2.6 times as much energy of 
the short wave length had to be absorbed. 

Because of the recognized increased tissue 
tolerance and greater penetrative properties 
of short wave length radiation, the treat- 
ment of deep-seated growths with these 
qualities of rays is a paramount considera- 
tion. If prolonged treatment over a period 
of time is necessary, the tissues are limited 
in their tolerance for the soft or long wave 
length radiations. 

TECHNIC OF RADIATION OF NECK 

In order to fulfill a program that would 
permit the delivery of greater quantities of 
radiation to the tissues, two types of radia- 
tion were employed on the skin: a combina- 
tion of roentgen ray, 200 K.V., and 0.5 mm. 
of copper, and radium packs with a filtration 
of 3 mm, of lead and 0.5 mm. of silver. 
This amount of lead and silver has a 
density equivalent to 2 mm. of platinum or 
gold. It was found that the combination 
of these two types of radiation, divided 
over a period of two weeks, permitted 120 
j per cent of a dose of roentgen rays and 125 
per cent of a dose of radium on the same 
skin area. These factors equal a total of 
245 per cent, an erythema with combined 
radiation to each side of the neck, or a total 
of nearly 500 per cent to both sides, with 
a resulting depth dose in the average neck 
oi 2^2 erythema skin doses. The erj'thema 
is intense and appears in about twenty-one 
days and lasts about ten days. In certain 
advanced cases this radiation has been car- 
ried out more slowly (saturation technic, 
10) and has been extended for from four 
to six Aveeks. Divided doses over this 
period of time have permitted as much as 
350 per cent of combined (X-ray and 
radium) radiation to a single skin port 
without damage. The radium packs are 
10 X 15 cm., with 4 cm. distance. If this 


pack is given at one sitting, the erythema 
dose is 15,000 millicurie-hours. If divided 
into four sittings of 48 hours each (5,000 
millicuries), a total dose of 20,000 milli- 
curie-hours can be giv’^en. Quimby and 
Pack (13) observed an increased skin tol- 
erance Avith combinations of different wave 
length radiations (“soft” and “hard”). 

Our routine treatment in intra-oral can- 
cers, therefore, is to plan four radium packs 
of 48 hours each (total 5,000 millicurie- 
hours) to each side of the neck, making a 
total of eight packs, with a total dose of 

40.000 millicurie-hours. This makes a total 
time of 384 hours. On the day of rest be- 
tween radium treatments a roentgen-ray 
treatment is given to each side of the neck. 
A total of six 20 per cent doses is given to 
each side of the neck. Sometimes radium 
packs alone are used, and as much as from 

50.000 to 60,000 millicurie-hours have been 
given to both sides of the neck in from six 
to eight weeks, or 15,000 to 30,000 to a 
single skin port. 

TREATMKN'^ OF PRIMARY LESION 

Surtace applications of radium are made 
in contact with the lesion and surrounding 
structures. If the involvement is not great- 
er than that which might be considered as 
surgically operable, radon in 0.2 mm. gold 
seeds is embedded into and about the region 
involved. The full intensity and homoge- 
neous distribution of interstitial radiation is 
given, but the contact surface applications 
are not carried to the height of a local re- 
action — approximately 75 per cent of an 
erythema dose. 

For the advanced cases with local in- 
volvement, we believe that surface applica- 
tions of radium with heavy filtration will 
be effectual in causing retrogression and 
palliation with as much certainty as can be 
accomplished with the interstitial radiation. 
The use of 2 mm. of platinum admits of 



WIDMANN ; CANCER OF THE MOUTH 


201 


wave length rays more penetrating and less 
caustic than 0.5 mm. of platinum or its 
equivalent of 2 mm. of brass, which is the 
common thickness of filter in general use. 
For economical reasons the use of lead was 
selected. These lead capsules can be made 


wall thickness of 4 mm. to make up an equal 
densit)'^ with the lead applicators. 

DESCRIPTION OF APPLICATORS 

Figure 1 illustrates a combination of ap- 
plicators fixed to lead strips, or handles, 3 





Fig. 1. Stock applicators made of lead; wall thickness, 3_mm. The plaque of 
ten capsules fixed on a copper plate (025 mm. thick) maintains a uniformity and 
simplicity of application. This same arrangement of applicators made with • 
brass of different thicknesses is also used 


to fit an}^ size or number of needles or radon 
tubes. The radon glass seeds are delivered 
to us in silver tubes 0.5 mm. thick. The 
walls of the lead capsules are 3 mm. thick, 
equivalent to 2 mm. of platinum. All ap- 
plicators are covered with three layers of 
pure vulcanizing rubber, 1 mm. thick. The 
distance from the radium point to the tis- 
sues is 5 mm. Because the lead capsules 
dent and become distorted after long use, 
they have been duplicated in brass, with a 


mm. thick. These have been arranged and 
fixed on copper pegs so that any adjustment 
on any location of a cancer of the mouth 
can be adequately made. When these cap- 
sules are covered with rubber they are 1 cm. 
in diameter and are not amenable to easy 
adjustment with dental molds. We have 
found that molds are e.xcellent for contact 
applications, but when large groups of cases 
are to be treated, and the divided doses are 
used, then the dangers of prolonged ex- 




’’ Fig, 2. Pegged capsules approximating the con- 
tour of the floor of the mouth and the surface under 
the tongue; also the alveologingival folds. 

posure and careless handling become serious 
factors for the personnel of the department. 

Figures 2, 3, 4, and 5 illustrate the va- 
rious positions that are easily attained. The 
posterior aspect of the tongue and tonsil 
are treated after thorough anesthesia with 
swabs of a 5 per cent solution of cocaine. 
A rubber band to hold a small gauze pad 
on the back of the applicator not only in- 
sures good fixation by its wedge effect, but 
serves as a biting point to maintain a posi- 
tion. The peg or prong effect forces the 
lead capsule into the floor of the mouth, ap- 
proximating the anterior group of cervical 
glands. These are made up speedily and 
accurately and with little danger to the 



technician. The planning of a treatment 
with assistants and nurses is facilitated, and 
a uniformity of technical procedures is de- 
veloped by an almost automatic and routine 
system. The “pegged” arrangement of the 
capsules for stock applicators is varied 
with single capsules, or double capsules 
in parallel or at right angles to meet ad- 
justments against the glossopharyngeal 
fold, the cheek and anterior pillar, or the 
craters of the upper or lower alveologingival 
folds. Flat applicators with one, two, three, 
and four capsules are easily adjusted against 
the cheek, palate, and dorsum of the tongue. 

For external pack treatments a series of 
copper j)lates (0,2.S mm. thick), 10 by 15 
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Fig. 4. Pegged capsules at right angles are read- 
ily adjustable to the floor of the mouth, against the 
glossopharyngeal fold, and in the crater of the al- 
veologingival area between the upper jaw and the 
check. 

cm., have been mounted with 10 capsules, 
distanced so that a homogeneous photo- 
graphic density is obtained at 4 cm. radium 
point to skin distance. An average of 100 
to 125 millicuries is loaded into a pack, 
which is routinely applied for 48 consecu- 
tive hours, giving an approximate average 
dose of 5,000 millicurie-hours. As stated 
above, this filter and distance of pack gives 
an erythema witli 15,000 millicurie-hours 
(continuous radiation at an initial intensity 
of 250 millicuries). Ten to fifteen packs 
can be kept in constant service (witli a 2 
gram emanation plant). One of the ten 
capsules on the copper plate has a bore of 
twice the caliber of the other capsules and 
a wall thickness of 4 mm. of lead, so that 




Fig. 5. Tonsil applicators made of brass 2 mm. 
thick {above). Routine fixation of radium pack 
(below). 

weak tubes of radon can be removed from 
the silver capsules and loaded into this 
extra sized capsule. Six to twelve weak 
glass tubes can thus be passed along to their 
complete decay. The lead capsules have a 
loose brass cap with a lead cap 3 mm. 
thick. All applicators are fixed in a small 
vise attached to the technician’s lead radium 
shield, and the caps are fixed in position 
with small strips of adhesive. The brass 
applicators have been made with screw caps. 

The value of contact applicators to fit 
every location of mouth cancer lies largely 
in the conservatism of the method in weak- 
ened and advanced cases and the ability to 
use heavy filtrations that eliminate caustic 
action. It is this principle that is responsible 
for the working out of this arrangement of 
surface radiation in mouth cancer, and has 
permitted the deliver}'- of greater quantities 
of radiation to the deeper tissues with the 
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heavier filter. The increased intensity is diation in the tongue will reach six to eight 
about two and a half times greater with 2 er 3 'thema doses. The dorsum and under 
mm. of platinum than with 2 mm. of brass, surface of the tongue will be given approxi- 
and admits of prolonged treatments, follow- mately 3}^ E.S.D. to each of three areas. 



Fig. 6-A. Distribution chart of a radium cap- 
sule surrounded by tissue; l.S mm. brass filtration, 
SOO-1,000 mgm.-hrs. applied; eriuhema dose desig- 
nated by 100. (After Bachem.) 



Fig. 6-F. Distribution chart of radium nee- 
dle, surrounded by tissue ; 50-100 mgm.-hrs. applied ; 
er>’thema dose designated by 100. (After Bachem.) 


ing the experience and recommendations of 
Regaud. 

The lead capsules with 3 mm. walls and 
0.5 mm. of silver produce an erythema with 
350 millicurie-hours in one sitting. If this 
t. ; application is divided over a period of ten 
-/ days, in amounts of 150 to 200 millicuries, 
a total dose of 1,000 millicurie-hours can be 
given. Bachem (1) has estimated a depth 
dose of approximately 50 per cent at 2 cm. 
depth, with a surface dose of from five to 
ten erythemas with 1.5 mm. of brass (see 
Figs. 6- A and 6-B). 

Ionization measurements are not adequate 
for determining radiation values with filtra- 
tions as great as 2 mm. of platinum. Short 
wave length rays admit less scattered and 
secondary radiation, but the penetration the- 
oretically is greater, and the tissue tolerance 
extraordinarily greater, so that a total do- 
sage from three ports about a tongue (Fig. 
7) is equal to approximately five erythema 
doses in the center of the tongue. When 
this is combined with the external radiation 
through the neck on both sides, the total ra- 


The plaque of tliree and four applicators on 
the dorsum of the tongue requires 1,500 to 

2,000 millicurie-hours because of its larger 
area. A dose of 1,000 millicurie-hours to 
each area on the floor of the mouth gives a 
total dose from three ports of 3,000 to 4,000 
millicurie-hours. If the posterior aspect of 
the tongue is treated, an additional 1,500 to 

2.000 millicurie-hours will be given. It is 
significant to point out that each “point” 
area must be treated with divided doses. We 
average four applications to each area. 
Lesser filtration with this intensity of radia- 
tion is dangerous and will probably produce 
a radiation necrosis. Frequently a very ad- 
vanced cheek or tongue lesion requires fur- 
ther treatment and generally an additional 

1.000 millicurie-hours is added. This repre- 
sents the total for a given area, and when 
the dorsum of the tongue and the floor of 
the mouth on both sides are treated, a dose 
of 5,000 to 6, OCX) millicurie-hours, 0.5 cm. 
•distance, will be attained with additional 
treatment, which thus far has been used only 
in very advanced cases. 
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The local reaction is marked and usually 
affects all parts about the area treated. The 
intensity of the reaction is about equal to 
the local effects about the cheek, roof of 
mouth, and tongue following interstitial ra- 
diation of the tongue with radon (gold 
seeds). The reaction appears in about two 
weeks, which is sooner than with the ex- 
ternal surface pack radiation, but the total 
intensity of radiation is much greater. 

We are recommending contact surface ap- 
plications of radium as another procedure, 
not to supplant tlie interstitial use of radium 
but to supplement it in the earl}'- cases, and 
to use it entirely in the advanced cases, par- 
ticularly where palliative benefits at most 
can be expected. We urge the use of sur- 
face applicators where large doses are de- 
sired, because, with the heavy filtration, in- 
creased depth doses can be attained without 
danger of slough and with a possible out- 
look of good results such as are not ordi- 
narily obtained with the softer type of 
radiation. 

This technic has been followed for a year. 
Greater doses are gradually being reached. 
In many instances there are regressions 
such as were not obtained with the softer 
or longer wave length radiation. It is im- 
possible to make a statistical evaluation of 
advanced cases treated according to this 
technic up to the present time. Clinical im- 
pressions indicate an improvement of suffi- 
cient extent to justify intensive procedures 
along the lines of increasing the total 
amount of radiation in the tissues. The 
blood and physical condition of the patient 
must be considered. 

CONCLUSIOXS 

1. The success of the radiation treat- 
ment of intra-oral cancer depends upon the 
degree of radiosensitivity of the lesion. 

2. This sensitivity is noted by rapid re- 
sponses to radiation as well as histologically 
by the degree of cellular differentiation — the 
more highly cellular, the more highly malig- 



Ton^ue fcf// sUc 

Fig. 7. Illustrating the distribution of intensity of 
radiation through cross-section of tongue from three 
surfaces. Brass and lead filters equivalent to the 
density of 2 mm. of platinum permit a total of 3 
erythemas on each area, with an approximate depth 
dose of 5 E.S.D. 

nant, and, conversely, the more radiosensi- 
tive. 

3. Improved results in the radiation 
treatment of advanced cancer of a resistant 
type will necessitate the administration of 
still greater quantities of radiation. 

4. The use of additional radiation must 
depend upon short wave length rays, because 
of their greater penetrative properties, with 
a definitely increased skin tolerance. 

5. The tissue tolerance is still greater 
with combinations of short wave length 
rays. No elective action of different types 
of rays is conceded. 

6. Various treatment procedures are dis- 
cussed. 

7. Description and application of an as- 
sortment of stock radium containers to 
meet the requirements of a lesion in any 
part of the mouth. 

8. By external and contact surface radi- 
ations alone, five to eight erythema doses 
can be administered through the center of 
the tongue. 

9. Radium fiitrations, with densities 
equivalent to 2 mm. of platinum, are advo- 
cated. This is approximately two and a 
half times greater than the usual filter of 2 
mm. of brass. 

10. The success of the radiation treat- 
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ment of advanced cancer will depend upon 
such technical procedures as will eliminate 
dependence for good results on the so-called 
“caustic effects.” 

11. Clinical impressions indicate that 
combinations of short wave length radiation 
will improve the end-results in advanced and 
resistant types of intra-oral cancer. 
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ADVANTAGES AND LIMITATIONS OF EXTERNAL RADIATION 
IN THE TREATMENT OF RECTAL CANCERS ' 

By GEORGE E. BINKLEY, M.B. (Tor.), Associate Surgeon, 

Memorial Hospital, New York City 


E xternal irradiation with radium 
, and high voltage roentgen rays plays 
an important part in the present-day 
treatment of rectal cancer. This type of 
radiation is capable of producing an eradi- 
cation of the disease in tumors of the most 
radiosensitwe nature, and varying degree 
of growth-restraint in those that are more 
radioresistant. It is the ideal form of radia- 
tion in that no trauma is produced and no 
infection introduced into the tumor or sur- 
rounding tissues. The beam of radiation 
includes a larger area of lymphatics than 
can be reached by surgical dissection or by 
other forms of radiation. An improvement 
is frequently noted coincident with the be- 
ginning of treatment. Seldom is the con- 
stitutional effect upon the patient sufficiently 
severe to interfere with his daily routine. 

Nevertheless, in spite of the fact that 
external radiation exerts a beneficial effect 
upon rectal cancer, it should be considered 
as only the first step of radiation therapy 
and not an individual method of treatment. 
Further radiation is required in over 80 per 
cent of cases. The limitations of this 
method are largely due to (1) the radio- 
resistant nature of rectal carcinomata, (2) 
the depth of these tumors and the degree 
of tolerance of the skin to radium and 
roentgen rays. 

There is a slight variation in the depth of 
tumors and in the tolerance of the skin 
to irradiation, while the radiosensitivity 
of rectal cancer varies widely. The varied 
histolog}' of early uncomplicated growths 
is such as to suggest at once a wide range 
in the probable radiosensitivity. With the 
onset of deep-seated infection and ulcera- 

'Read before tljc Radiological Society of Xorth America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929, 


tion, the importance of this factor is greatly 
reduced. Infection spreads more rapidly in 
cellular or anaplastic cell carcinomata than 
in the more adult types. The tolerance of 
the skin to irradiation appears to be influ- 
enced by its vascularity. Usually, the skin 
of the tliin anemic patient will withstand 
larger dosage than that of the obese. The 
percentage of the skin dosage which reaches 
the tumor mass depends upon the size of 
the pelvis and the location of the growth. 

High voltage roentgen rays have been ex- 
tensively — in fact, almost exclusively — em- 
ployed for this form of therapy. Experi- 
mentally, there does not appear to be a great 
difference in the effect of high voltage roent- 
gen rays and the gamma rays of radium. 
Clinically, however, there is a marked ad- 
vantage afforded by the gamma rays. Since 
the 4 gram radium element pack has been 
added to the Memorial Hospital equipment, 
so that external radium irradiation could be 
more freely employed, there has been a 
marked improvement in the effect produced 
on rectal cancer b}'^ external treatment. 
Nevertheless, this amount of radium is suf- 
ficient for only a small number of the pa- 
tients applying for treatment: except in se- 
lected cases, it has been necessary to 
supplement a part of the applications by high 
voltage roentgen rays. The combined use of 
radium and roentgen rays, in whicli radium 
forms the greater part of the dosage, has its 
advantages. There is an unlimited supply of 
roentgen radiation available at a compara- 
tivel}’- low cost. A considerable percentage 
of the dosage, when desired, can be given 
within the first week of treatment. The 
short time required to administer an ery- 
thema dose of roentgen rays by the water- 
cooled machine is greatly appreciated by the 
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nervous and debilitated patients who find it 
rather trying to He quiet in one position for 
a two-hour daily radium application. By 
combining the two agents (1) a larger 
dosage may be administered at the site of 
tlie tumor, because of the increased toler- 
ance of the skin to the two methods. 

Radium radiation is given at 15 centi- 
meters from the skin by means of the ele- 
ment or emanation pack. Sufficient filter to 
eliminate all but the most penetrating 
gamma rays is employed, and lateral screen- 
ing to prevent undue body irradiation. 
Usually, two portals of entry, an anterior 
and a posterior, are employed in routine 
radium applications. The number of por- 
tals is increased to three or four when 
larger dosage of gamma radiation is de- 
sired. Because of the shape of the pelves 
and the location of the tumors, the dosage 
of gamma radiation is not increased in pro- 
portion to the number of portals employed. 

High voltage roentgen rays are admin- 
istered through six portals, which include 
the greater part of the circumference of the 
pelvis. When tumors are situated low in 
the rectum, a perineal field is also em- 
plo5’'ed. The usual factors of these appli- 
cations are; 60 minute exposures, 185 kilo- 
volts, 50 cm. skin target distance, 4 milli- 
amperes of current, filtered by mm. of 
copper and 1 mm. of aluminum. The time 
of exposure may be extended from 60 to 
80 minutes, or, if a water-cooled machine 
is employed which operates at 30 milli- 
amperes, the time of exposure is cor- 
respondingly decreased. 

The actual percentage of the skin dosage 
which reaches the center of the tumor may 
be calculated from careful measurements. 
A tumor of the mid-rectum in a pelvis of 
medium size receives about 1.75 per cent 
of the skin dosage at each one of the seven 
portals. The same tumor will receive about 
70 per cent of a skin dose of gamma radia- 
tion when the radium pack is applied over 


medial anterior and posterior fields. There- 
fore, when er)hhema doses of roentgen rays 
and gamma rays are administered over 
seven portals, tlie total amount of radiation 
which the tumor will receive is between 2.25 
and 2.50 erythema doses. 

The dosage and technic of application 
will depend upon clinical and pathological 
factors, which indicate the part that ex- 
ternal radiation may be expected to play in 
bringing about the result. For simplicity 
of description, cases are separated into two 
groups: (1) those in which external radi- 
ation forms the first step of radiation 
therapy and (2) those in which external 
radiation is the only radiation therapy re- 
quired. 

There are three classes of cases in which 
external radiation constitutes the first step 
of radiation therapy, the cancers in all in- 
stances being comparatively radioresistant 
These cases are classified in accordance with 
the result expected, by supplementing ex- 
ternal radiation with other forms of treat- 
ment, into the following groups: (1) 
patients that present the possibilities of a 
clinical cure; (2) patients in whom a high 
degree of palliation is expected; (3) pa- 
tients in whom only a moderate degree of 
palliation can be anticipated. The first two 
groups are given heavy preliminary external 
radiation, while the latter group receives a 
smaller amount. By heavy dosage is meant 
a pelvic cycle of roentgen rays consisting of 
seven portals, and radium applications of 
from 60,000 to 75,000 milligram-hours over 
each of two or more portals. The roentgen- 
ray applications are given daily or on alter- 
nate days and are followed by daily applica- 
tions of 8,000 milligram-hours of radium 
until the full dose has been delivered. 

This dosage produces varying degrees of 
alteration in the primary tumor. The ma- 
jority of growths show a reduction in size, 
a lessening or disappearance of the ulcerat- 
ing area, while the external limits are more 
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easily defined. Occasionally, a fixed tumor 
will be found to have become movable. 
These changes indicate a marked growth- 
restraint and a decrease in the degree of 
infection and surrounding inflammatory re- 


each portal seldom exceeding 50,000 milli- 
gram-hours. Patients in this group are in 
a less favorable physical condition and may 
not be able to withstand intensive applica- 
tions. The object is to reduce the severity 



action. This local improvement is accom- 
panied by a decrease in symptoms and an 
improvement in the general physical condi- 
tion of the patient, favorable changes which 
facilitate further radiation therapy and offer 
an additional advantage to surgical inter- 
ference, should the latter procedure be 
deemed advisable. 

While heavy preliminary external radia- 
tion is most valuable in the above two 
groups, a more satis factor)’^ result is ob- 
tained in cases suitable for only moderate 
palliation by employing smaller preliminary 
dosage. This type of case usually receives 
a pelvic cycle of roentgen rays, with an inter- 
val of two or three days between applica- 
tions. After about one week, radium appli- 
cations are commenced, tire total dosage for 


of symptoms, make the patient more com- 
fortable, and, whenever possible, to prolong 
life. This is obtained with least embarrass- 
ment to the patient by moderate dosage of 
external radiation repeated at varying inter- 
vals, together with small repeated doses of 
interstitial radiation. Small preliminary ex- 
ternal doses allow tlie patient to gain in 
weight and strength so tliat further treat- 
ment may be undertaken. Moreover, the 
skin will stand a much larger amount of 
irradiation when the applications are ex- 
tended over a long period of time. Frac- 
tional doses may be repeated at compara- 
tively frequent inten^als. However, careful 
consideration must be given to the sldn in 
all instances. Permanent damage is more 
apt to be done by small repeated doses than 
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by a large preliminary application, partic- 
ularly if the fractional doses are prolonged 
over a considerable period of time. 

There are two groups of cases in which 
external radiation may be used as an indi- 
vidual method of treatment: the most 
favorable and also the most unfavorable 
cases of rectal cancer. By the “most favor- 
able” is meant cases in which a clinical cure 
of many years’ duration may be obtained by 
this comparatively simple form of therapy. 
The cancer cells in this group are sufficiently 
radiosensitive to be eradicated by 200 or 
250 per cent of an erythema dose of radia- 
tion, The number of these very radiosensi- 
tive cancers is small, being less than 1 per 
cent. The dosage and technic in this type 
of case correspond to that which has been 
described above as heavy external radiation. 
There is an early response to treatment and 
patients are free of symptoms after a few 
weeks, although it may require several 
months for the preliminary mass to com- 
pletely disappear. 

The most unfavorable cases receive the 
greatest amount of palliation from external 
radiation. Because of the extent and nature 
of the disease, and the poor physical condi- 
tion of the patients, other forms of radia- 
tion are contra-indicated. These debili- 
tated patients often show considerable tem- 
porary improvement following adequate 


dosage of external radiation. The dosage 
and the intervals between applications are 
governed by the condition of the patient and 
the response to treatment. This does not 
mean that all very advanced cases should be 
treated by irradiation — a certain number, 
unfortunately, are too far advanced for any 
worth-while palliation by any form of 
treatment. 

SUMMARY 

1. External radiation constitutes the 
first step in radiation therapy of all rectal 
cancer, and in certain selected cases may be 
the only form of treatment necessary. 

2. The effect of external applications is 
limited by the depth of the tumor, the 
tolerance of the skin to irradiation, and by 
the radioresistant nature of the majority of 
rectal cancers. 

3. External radium radiation is more 
effectual than high voltage roentgen rays. 
The two types of radiation may be com- 
bined advantageously. 

4. The dosage and intensity of appli- 
cation are governed b)’’ the clinical and his- 
tological features of the case. 
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RESULTS OBTAINED IN THE TREATMENT OF CARCINOMA OF 
THE CERVIX UTERI WITH RADIUM AND ROENTGEN 
RAYS FROM 1915 TO 1924, INCLUSIVE^ 

By HARRY H. BOWING, M.D, and ROBERT E. FRtCKE, M.D., Section of Radium 
Therapy, The Mayo Clinic, Rochester, Minnesota 


I N this report we are compiling the re- 
sults of treatment of carcinoma of tlie 
cervix with radium, considering only 
cases treated at least five years ago. All 
cases in which treatment with radium was 
employed at The Mayo Clinic for the ten- 
year period from 1915 through 1924 are in- 
cluded. This paper is supplementary to the 
report given in July of this year at the meet- 
ing of the American Radium Society (1); 
we are now adding our 1924 results. 

During the decade mentioned, 1,094 pa- 
tients were treated, 1,001 (91.5 per cent) 
.of whom have been traced. We have sep- 
arated the cases into four major groups: 
operable, borderline, inoperable, and modi- 
fied. The modified group includes all cases 
in which the lesions were modified by pre- 
vious treatment before we first saw the pa- 
tients ; previous treatment may have been by 
operation, cautery, radium, roentgen ray, or 
other means. 

In the course of this ten-year period no 
treatment was applied in 167 cases, due to 
various reasons, such as recent treatment 
elsewhere or moribund condition of the pa- 
tient. In 132 cases, operation, treatment by 
cautery, or treatment b}^ some other method 
was carried out at The Mayo Clinic; how- 
ever, irradiation was not done in these cases. 
These surgical measures, without irradia- 
tion, were applied during the earlier years 
represented in this review. In 1924, the last 
year considered, only three patients who 
were operated on did not receive radium. 

We will not discuss details of treatment, 
except to say that the usual complete treat- 

iReatl at the Fifteenth Annual Meeting of the Radiologi- 
cal Society of North America, at Toronto, Canada, Dec. 
2-6, 1929 . 


ment employed in the inoperable group con- 
sists of six to eight applications in all, given, 
in turn, interstitially, intracervically, within 
the uterus, and vaginally. The total amount 
of irradiation is 5,000 to 6,000 milligram- 
hours. This is given over a period averag- 
ing three weeks, and is followed by a course 
of high voltage roentgen-ray treatment. De- 
tailed factors in treatment have been given 
in a recent article ( 2 ). 

Table I gives the age incidence according 
to groups. In Table II we have listed the 
number of survivors in all groups by years. 
Thus, twenty-nine patients treated in 1924 
have survived five years, forty-two treated 
in 1923, twenty-nine in 1922, and so on 
down to our first year, 1915, in which group 
one patient survived five years. The right- 
hand column lists the number of patients 
now living. 

Table III records the results of treatment 
according to groups. We are tabulating on 
the basis of 1,001 patients who were traced 
out of a total of 1,094. In the small, oper- 
able group, 75 per cent of patients survived 
five years. Of the borderline cases, 61.53 
per cent lived five 3 'ears. The other two 
groups were larger: in the inoperable 
group, 21.49 per cent of the patients were 
living after five years; in the modified 
group, there were 24.82 per cent five-year 
survivals. The discrepanc}" between the re- 
sults in the earl}’- and borderline groups, on 
the one hand, and the results in advanced 
cases on the other, emphasizes the necessity 
for early diagnosis. In the modified group, 
results have been slightly better than in the 
inoperable group. This table demonstrates, 
completely, the five-year results; the seven- 
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TABLE I 
AGE INCIDENCE 



Modified 

group 

.. 

Inoperable 

group 

Borderline 

group 

_ 

Operable 

group 

Age, 


Per 

1 

Per 


Per 


Per 

years 

Cases 

cent 

Cases j 

cent 

Cases 

cent 

Cases 

cent 

20-24 1 


1 t 

0.16 





25-29 

1 14 

2.99 

9 1 

1.49 





30-34 

1 55 

11.75 

25 i 

4.15 





35-39 

1 65 

i 13.88 

66 1 

10.95 

1 

7.14 

2 

2222 

40-44 

1 87 

1 18.58 

86 1 

14.26 

1 

7.14 

1 

11.11 

45-49 

1 78 

1 16.66 

107 1 

17.75 

2 

1428 

1 

11.11 

50-54 

1 78 

! 16.66 

106 1 

17.57 

4 

28.57 

1 

11.11 

55-59 

I 54 

1 11.53 

98 1 

16.25 

3 

21.42 

3 

33.33 

60-64 

1 27 

1 5.76 

57 1 

9.45 

1 

7.14 



65-69 

1 7 

1 1.49 

36 1 

5.97 • 

1 

7.14 

1 

11.11 

70-74 

1 3 

1 0.64 

9 1 

1.49 

1 

7.14 



75-79 1 1 

3 t 

0.49 





Total 

1 468 

1 

603 1 

14 


9 


Average 









age 

years 

46.03 

±0.29 

50.37 

±0.27 

54.39 

±1.62 

50.84 

±2.17 


TABLE n 

sur\t:vors of all groups by years 


Years of life after treat!.. 


treated 

cases 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1 

1 

1 

1924 

19^ 

1926 

1927 

1928 

1929 

1915 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1916 

63 


27 

14 

10 

7 

5 

5 

5 

5 

5 

5 

5 

S 

S 

1917 

93 



51 

28 

21 

18 

17 

14 

13 

11 

10 

9 

8 

6 

1918 

135 




61 

39 

28 

22 

19 

17 

13 


9 

9 

7 

1919 

145 





77 

44 

32 

21 

20 

18 

18 

IS 

IS 

10 

1920 

151 






85 

61 

43 

"38 

37 

32 

28 

27 

16 

1921 

118 







64 

52 

46 

40 

40 

36 

35 

20 

1922 

136 








74 

53 

40 

31 

29 

25 

16 

1923 

135 









83 

60 

51 

43 

42 

27 

1924 

113 










61 

39 

36 

31 

29 


2The figures enclosed in black lines indicate the numbers of patients living five years after treatment. 


year and ten-year results are necessarily 
fragmentary. 

In Table IV we have summed up the five- 
year cures by groups. All 1,094 cases, con- 
sidered together, show 21.84 per cent of 
five-year cures. Dropping out the modified 
group, the figure declines very slightly to 
21.08 per cent. The operable and border- 
line five-year cures combined reach 60.86 


per cent. But if just the traced cases are 
considered, 1,001 in all, our figures are high- 
er, since, when we considered the 1,094 
cases, we regarded all untraced patients as 
having died and we did not record them 
beyond the dates of their last examinations 
or letters. Thus, the percentages of five- 
year cures rise to 23.87, 23.15, and 66,66, 
respectively, and these percentages are. more 
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TABLE III 

RESULTS OF TREATMENT BY GROUPS 


Oi 

3 

O 

u 

O 

Year 

Total 

cases 

Patients 

traced 

Lived 

3 years 

Lived 

5 years 

Lived 

7 years 

Lived 

10 years 

Cases 

Per 

cent 

Cases 

Per 

cent 

Cases 

Per 

cent 

Cases 

Per 

cent 

Modified 

1915 1 

4 

4 

1 

25.00 

1 

1 25.00 

1 1 

25.00 

1 

1 25.00 


1916 i 

39 

38 

8 

21.05 

4 

10.52 

4 

10.52 

4 

1 10.52 


1917 1 

55 

53 

17 

32.07 

15 

28.30 

12 

22.64 

8 

1 15.09 


1918 1 

69 

62 

16 

25.80 

10 

16.12 

7 

11.29 

4 

1 6.45 



59 

55 

14 


12 




7 

1 12.79 


1920 

60 

53 

21 

39.62 

19 

35.84 

15 

28.30 




1921 

36 

33 

10 

30.30 

9 

27.27 

7 

21.21 




1922 

59 

56 

16 

28.57 

13 

23.21 

8 

14.28 




1923 

48 

44 

18 

40.90 

15 

34.09 

1 1 1 


1924 

39 

33 

10 

30.30 

9 

27.27 

1 1 1 


Total 

468 

431 

131 

30.39 

107 

24.82 

64 

14.84 

24 

5.56 

Inoperable 

1915 

1 

1 





I 1 



1916 

24 

24 

2 

8.33 

1 

4.16 

1 

4.16 

1 

4.16 


1917 

38 

34 

4 

11.76 

2 


1 

2.94 

1 

2.94 


1918 

65 

60 

11 

18.33 

8 

13.33 

5 

8.33 

4 

6.66 


1919 

85 

80 

18 

22.50 

8 

10.00 

8 

10.00 

3 



1920 

89 

80 

21 

26.25 

17 

21.25 

12 

15.00 

1 

11,11 


1921 

74 

68 

31 

45.58 

26 

38.23 

23 

33.82 




1922 

76 

68 

23 

33.82 

15 

22.05 

8 

11.76 




1923 

85 

81 

32 

39.50 

26 

32.09 

1 1 



1924 

66 

53 

21 

39.62 

15 

28.30 

1 1 



Total 

603 

549 

163 

29.69 

118 

21.49 

58 1 

10.56 1 

10 

1.63 

Borderline 

1918 

1 

1 

1 

100.00 

1 

100.00 

i 1 

100.00 1 

1 

100.00 


1919 

1 

1 





1 1 1 


1921 

8 

8 

5 

62.50 

5 

62.50 

5 1 

62.50 1 

1 



1922 

1 

1 

1 

100.00 

1 

100.00 

1 1 1 


1923 

2 

2 

1 1 

50.00 

1 

50.00 

1 ( ( 


1924 

111 1 1 1 

II II 


Total 

1 14 

1 13 

1 8 

61.53 

8 

61.53 1 

6 1 

46.15 1 

1 1 

7.69 

Operable 

1920 

1 2 

1 1 

1 1 

50.00 

1 

50.00 

1 1 

50.00 1 

1 1 

50.00 


1924 

1 7 

1 7 

1 5 

71.42 

5 

71.42 11 II 


Total 

1 9 

1 8 

1 6 

75.00 

6 

75.00 1 

1 1 

12.50 1 

1 1 

12.50 

Grand total 












TABLE IV 

FIVE-YEAR CURES BY GROUPS 


Group j 

! 

Cases 

5-year 

cures, 

number 

Per cent 

Patients 

traced 

S-ycar 

cures, 

number 

Per cent 

Operable, inoperable, borderline, and modified 


239 

21.84 

1 1001 

239 

23.87 

Operable, inoperable, and borderline 

626 

132 

21.08 

570 

132 

23.15 

Operable and borderline 

23 

14 1 

60.86 

1 21 

14 

66.66 


nearly correct, as many untraced patients are 
probably still living. 

Table V records the length of life in con- 


nection with the pathologic nature of the le- 
sion. In one of the nine operable cases, no 
microscopic examination of the lesion was 
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TABLE V 

CLASSIFICATION OF LENGTH OF LIFE BY GRADE OF PATHOLOGIC CHANGE 


o. 

o 

u 

O 

Microscopic 

diagnosis 

to 

o 

CO 

rt 

U 

Impossible 
to be 
traced 

Died within 

1 year 

Died, time 
not stated 

Length of life, 
years 

ro 

! 

o 

r>s 

C\ 

o 

Modified 

Epithelioma, not graded 

28 

4 1 

5 

3 i 

1 14 

12 

12 

9 

8 

7 


Epithelioma, graded 2 


2 1 

6 

4 1 

f 10 

9 

6 

5 

4 

4 


Epithelioma, graded 3 

104 1 

6 1 

21 

' 13 1 

' 39 

28 

18 

14 

7 

4 


Epithelioma, graded 4 

73 1 

5 1 

20 

10 1 

19 

15 

12 

10 

4 

3 


Adenocarcinoma, not graded 

■a 

2 1 

1 

1 

i 4 

3 

3 

3 

2 

2 


Adenocarcinoma, graded 1 

■1 

1 


1 

2 

2 

2 

1 

1 



Adenocarcinoma, graded 2 

n 1 

1 

1 

1 i 

1 s 

5 

4 

3 

1 

1 


Adenocarcinoma, graded 3 


HHB 

■B 

1 

1 4 

4 

4 

3 

1 

1 


Adenocarcinoma, graded 4 


HHtoi 


1 

' 1 1 

I 

2 

1 




Adenocarcinoma and 


1 

iSMi; 


j 







epithelioma, graded 2 

1 




! 1 







Adenocarcinoma and 





1 







epithelioma, graded 3 

Kli 

■1 

2 


1 

1 






Total 

267 

19 

56 

30 

99 

80 

62 

49 

28 

22 


No biopsy 

201 

1 17 

1 78 

21 

32 

27 

17 

15 

7 

2 


Grand total 

^ 468 

! 36 

i 134 j 

51 j 

131 

107 

79 

64 

35 

24 

Inoperable | 

Epithelioma, not graded 

14 

2 

4 1 

1 

2 1 

1 1 






Epithelioma, graded 2 

35 

! 3 

! 11 

4 

1 11 

7 

5 

4 

1 



Epithelioma, graded 3 

166 

1 17 

i 39 

■■ 

■SI 


33 

22 

4 

1 


Epithelioma, graded 4 

mm 

i 12 , 

tmrn 


1 40 

1 28 

Kl 

m 

3 

1 


Adenocarcinoma, not graded 

3 

1 1 

1 

i 

1 2 

1 2 

1 1 

1 1 

1 

1 


Adenocarcinoma, graded 1 

1 

1 

1 

1 

1 

1 

1 

1 




Adenocarcinoma, graded 2 

10 

! 

1 1 

1 2 

1 6 

1 4 

1 2 

[ 2 

1 



Adenocarcinoma, graded 3 

3 

1 

1 1 

1 

1 i 

1 1 

1 

i 

1 



Adenocarcinoma, graded 4 

i 

1 i 

1 1 1 

i 

1 i 

1 1 

I 

1 

1 

1 


Adenocarcinoma and 



■■■■ 

■■■I 

I j 



— — 




epithelioma, graded 2 

1 

■■ 

■ 

mm 

1 1 

1 1 

1 1 

1 


1 


Adenocarcinoma and 








i 




epithelioma, graded 3 

1 




1 



1 


i 


Total 

342 

■PH 

87 

33 1 

114 

86 

1 56 

39 

9 

3 


No biopsy 

261 


95 

26 

49 

32 

i 24 

19 

14 

7 


Grand total 

603 

mM 

182 

59 

163 

118 

80 

58 

23 

10 

Borderline 

Epithelioma, not graded 

■U 

HKH 


■■1 

■■■ 

■■■ 

■■H 


■■1 

■■■ 


Epithelioma, graded 3 


■IB 



mm 

mm 

■ai 

■Bi 


SBj 


Epithelioma, graded 4 



■■ 


mmm 

1 

mm 





Total 

8 

1 


j 1 

5 

1 5 

\ S 

■n 

■■n 

^^9 


No biopsy 

6 


2 


3 i 

3 

3 

3 

I 

1 


Grand total 

14 

1 

2 

I I ! 

8 1 

! 8 

8 

6 

1 

1 

Operable 

Epithelioma, not graded 

3 



1 

1 3 

3 






Epithelioma, graded 2 

1 



I 

i 1 

1 






Epithelioma, graded 3 

3 

2 


1 

1 1 

1 

i 





Epithelioma, graded 4 

1 


1 

1 

1 : 







Total 

8 

2 

1 


5 

5 






No biopsy 

1 




1 i 

1 

I 

1 

1 

1 


Grand total 

9 

2 

1 

■i 

6 

6 

1 1 

1 

1 

1 


made; likewise, this confirmatory measure 
was not employed in six of fourteen border- 
line cases, in 261 of 603 inoperable cases, 
and in 201 of 468 modified cases. Biopsy 


is not essential to diagnosis; nevertheless, 
of late years we usually take tissue to allow 
of correlation of results with the histologic 
pathology. In modified cases there fre- 
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TABLE VI 


THKEE-YEAR AXD FIVE-YEAR CURES BY GRADE OF PATHOLOGIC CHANGE 


Group 

jMicroscopic diagnosis 

Total 

cases 

Patients 

traced 

B 


1 


Modified 

Epithelioma, graded 2 

31 

29 

10 

34.48 

9 

31.03 

Epithelioma, graded 3 and 4 

177 

166 

58 

34.94 

43 

25.90 

Adenocarcinoma, graded 1 and 2 

14 

14 

7 

50.00 

7 

50.00 

Adenocarcinoma, graded 3 and 4 

6 

6 

s 

83.33 

5 

83.33 

Inoperable 

Epithelioma, graded 2 

35 

32 

11 

34.37 

7 

21.87 

Epithelioma, graded 3 and 4 

273 

244 

91 

37.29 

71 


Adenocarcinoma, graded 1 and 2 

11 

11 

6 

54.54 

4 

36.36 

Adenocarcinoma, graded 3 and 4 

4 

4 



mm 


Borderline 

Epithelioma, graded 3 and 4 

7 

7 

5 

71.42 

BS 



quently is surface healing and to obtain tis- 
sue we would have to cut through barriers 
of protective tissue, which we dislike to do. 

From Table V it appears that among the 
625 cases in which microscopic examinations 
were made, in 574 (91.84 per cent) epithe- 
liomas were found; in 44 (7.04 per cent) 
adenocarcinomas, and in seven (1.12 per 
cent) mixtures of the two. Further analy- 
sis shows that among all of these malignant 
lesions, 476 (76.16 per cent) were graded 
3 or 4 according to Broders’ classification; 
94 lesions (15.04 per cent) were graded 1 
or 2, and 55 lesions (8.80 per cent) were 
not graded. 

Table VI gives the three-year and five- 
year cures by grade of malignancy. 

A study of our mortality in hospital was 
made. Our treatment extends over a period 
of three or more weeks and the patients are 
watched carefully for complications. Com- 
plications develop in a few patients each 
year; we encounter hemorrhage, pelvic cel- 
lulitis, pyometritis, peritonitis, and so forth. 
Treatment is halted at once at the outset of 
any of these accidents and is either aban- 
doned or cautiously continued, as the out- 
come warrants. During the decade re- 
viewed, mortality in hospital has been verj’- 
low: five cases (1.06 per cent) in the modi- 
fied group of 468 cases and six cases (0.99 
per cent) in the inoperable group of 603 


cases. None of the patients in the operable 
and borderline groups died. 

SUMMARY 

We have reviewed the cases of carcinoma 
of the cervix treated with radium at The 
Mayo Clinic during the years 1915 to 1924, 
inclusive, and have epitomized the results 
of treatment. The total number of patients 
treated was 1,094; of these, 1,001 (91.50 
per cent) have been traced. We have di- 
vided the total into four groups: operable, 
borderline, inoperable, and modified. Of 
the traced cases, our five-year cures com- 
pose 75 per cent of the operable group, 61.53 
per cent of the borderline, 21.49 per cent of 
the inoperable, and 24.82 per cent of the 
modified. Of the 625 cases (57 per cent of 
all cases) in which microscopic examinations 
of the growths were performed, epithelio- 
mas were found in 574 (91.84 per cent), 
adenocarcinomas in 44 (7.04 per cent), and 
mixtures of the two in seven (1.12 per 
cent). Lesions graded 3 and 4 totaled 476 
cases (76.16 per cent) ; 94 (15.04 per cent) 
were of grades 1 and 2, and 55 (8.80 per 
cent) were not graded. In this series, pa- 
tients with adenocarcinoma (of all four 
grades) appear to have had a better rate of 
suiAdval than those with epithelioma. Pa- 
tients with epithelioma graded 3 and 4 had 
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a slightly better rate of survival than those 
with epithelioma graded 2 , except for the re- 
sults after five years among the modified 
cases. Finally, the rate of mortality in hos- 
pital was 1.06 per cent among the modified 
cases, 0.99 per cent for the inoperable group, 
and zero for the operable and borderline 
groups. 
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CARCINOMA OF THE CERVIX^ 

By WILLIAM P. HEALY, M.D., F.A.C.S., New York 


R adiation therapy for the treat- 
ment of malignant disease of the 
cervix was established at the Me- 
morial Hospital in 1915, under the direc- 
tion of Dr. Harold Bailey. During the past 
fifteen years about two thousand cases of 
carcinoma of the cervix have been under ob- 
servation. 

The principle of cross-firing the lesion 
from multiple foci was instituted by Bailey, 
and he was one of the first gynecologists to 
attack cancer of the cervix by the routine 
application of radiation externally around 
the pelvis as well as by means of vaginal ap- 
plicators, intracervical capsules, and intersti- 
tial radiation by needles or seeds. 

During the first seven years, from 1915 
to 1921, under Bailey’s direction, radium 
was the only source of radiation employed. 

From January, 1922, to date, under the 
writer’s supervision, the use of radium as 
the source of external radiation has been 
omitted and the roentgen ray has been sub- 
stituted for it. This change in routine was 
first forced upon us because of the large 
number of patients applying for treatment. 
The cervix cases were requiring so much 
radium in the pack and in vaginal applica- 
tors that the supply for other cases was in- 
adequate, or frequently could not be ob- 
tained at all. 

After consultation with Dr. G. Failla, of 
the Department of Physics, it was deter- 
mined that insofar as percentage of skin 
er3rthema dose was concerned at a point in 
tire pelvis 10 cm. below the surface, we 
could obtain a greater percentage even with 
the low voltage X-ray machine in use at that 
time than ws being obtained with the small 
radium block then in use for external ap- 

iRctkd before the Radiological Society of Korth America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929. 


plication. Moreover, from the standpoint 
of economy in time of treatment and cost to 
patient there was a decided advantage in fa- 
vor of the roentgen ray. 

The plan of treatment followed for the 
past eight years, therefore, has consisted of 
a combination of radium at the site of the 
primary lesion and X-ray applied through 
multiple foci about the pelvic girdle. The 
thought underlying this is the desire to ir- 
radiate, as intensively as possible, both the 
lesion and the lymphatic drainage area about 
it, in order to control not only the primary 
disease but also the inevitable parametrial 
metastasis. 

Since at least two-thirds of all cases al- 
ready have parametrial involvement when 
first seen, it would seem highly desirable to 
attempt at least to inhibit the growth activ- 
ity in these areas, even if the disease is too 
extensive to be cured. During the past three 
or four years high voltage X-ray has re- 
placed low voltage; as a result we estimate 
that approximately 38 per cent of a skin 
erythema dose is obtained 10 cm. below the 
surface from a single exposure. 

Figure 1 indicates in diagrammatic form 
the varying amounts of radiation obtained 
from high voltage X-ray in different portions 
of the pelvis measured in skin erythema 
doses. The factors are 200 K.V., mm. 
copper, 1 mm. aluminum, 50 cm. target skin 
distance, 4 milliamperes, 60-80 minutes 
treatment, 15 X 15 cm. field. 

This diagram indicates that a minimum 
of 100 per cent and a maximum of 120 per 
cent of a skin erythema dose is distributed 
throughout the greater portion of the pelvis, 
extending from the middle of the acetabu- 
lum on one side to the corresponding place 
in the opposite side. The high percentage 
indicated from the cervix to the sacrum 
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Fig. 1. Distribution of radiation in medium-sized female pelvis when irradiated with high 
voltage X-rays through four portals, as shown : 200 K.V., 0.5 mm. copper and 2.5 mm. aluminum 
filter, 30 cm. target-skin distance, 15X15 cm. fields, 1 erythema dose for each portal. 


would seem to be quite important. This 
area includes a segment of the parametrium 
embracing the uterosacral ligaments, the 
perirectal area, and the retroperitoneal 
lymphatic glands anterior to the sacrum. 
Lesions in the posterior half of the cervix 
are prone to send off early metastases to 
this area and although the lesion may seem 
to be an early one, the case may do badly. 
Of course, it is to be realized that these fig- 
ures refer onh" to the percentage of radia- 
tion obtained with the high voltage X-ray 
cycle and do not include the value represent- 
ed by the radium applications. 

Those figures may be to some extent ap- 
preciated from a study of Figure 2 and the 
accompanying tables. The figures given 
therein include the total value of the com- 
bined radiation with radium and X-ray, as 
applied by us, at different points, with rela- 
tion to the source of radiation. While 
these values are all approximate, it is 
interesting to note that the lowest value in- 
dicated is 335 per cent of a skin erythema 


dose and is obtained 5 cm. from the capsule 
in the cervix. Also, o' the total radiation 
received at this point (15) 30 per cent is 
attributable to X-ray, whereas Point 2, 
1 cm. distant from the cervical capsule, 
receives 5,690 per cent of a skin erythema 
dose, of which onty 2 per cent is of X-ray 
origin and 98 per cent is derived from 
radium. 

A study of Figures 1 and 2 and the tables 
accompanying the latter enables us to appre- 
ciate the relative as well as the actual values 
of different methods of application of ra- 
diation therapy. They also indicate the 
hea\y radiation obtained by cross-firing 
from several foci and the great ease with 
which the total dosage in any given area can 
be enormously increased by the use of inter- 
stitial radiation with needles or filtered im- 
plants, such as gold or platinum seeds. 

We are of the opinion that the large num- 
ber of advanced cases constantly seen, be- 
cause of the difficulties of early diagnosis, 
makes it extremely improbable that we shall 
obtain more than 40 to 50 per cent of five- 
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year cures by radiation or surgery, singly or 
combined, in the favorable cases. By favor- 
able cases we mean the so-called clinically 
early and borderline groups. 


per cent with tlris operation, as against a 
mortality of IJ /2 to 2 per cent from radia- 
tion therapy. Moreover, there are very few 
surgeons who can hope to achieve the high 


Fig. 2. Bomb and cervix tandem in position (actual size). 
See Table I for doses delivered at numbered points, also for 
millicurics in gold seeds necessary to deliver 1(K), 500, and 1,000 
per cent erythema dose throughout lettered spheres. One thou- 
sand millicurie-hours from bomb in each position; one thousand 
millicurie-hours from upper tube of tandem; two thousand mil- 
licurie-hours from lower tube of tandem. 



When we speak of surgery as giving such 
a high percentage of five-year cures we refer 
to the radical Wertheim operation, and one 
must not, of course, overlook tlie high as- 
sociated primary mortality of about 15 to 20 


percentage of cures referred to -with hyster- 
ectomy, whereas practically all specialists of 
experience in radiation therapy seem to ob- 
tain about 40 to 50 per cent of five-year 
cures. 
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Unfortunately five-year freedom from re- 
currence does not always mean a cure. Re- 
currences are seen in the parametrial lymph 
glands in the sixth, seventh, and eighth 
year after treatment. Local recurrences in 
the cervix after the fifth year are, however, 
quite unusual. 

In all instances in which the disease is too 
advanced to attempt other than palliation of 
symptoms, chief reliance is placed on high 
voltage X-ray treatment. The cycle may 
be repeated two or three times at intervals 
of six weeks. If the lesion seems to be ra- 
diosensitive in its response to the X-ray, oc- 
casionally vaginal applications of radium are 
then also given. 

Our routine procedure in favorable cases 
has been radium first, followed promptly by 
X-ray; the latter cycle is repeated once or 
twice at intervals of six to eight weeks after 
the first cycle. The cycle now consists of 
five exposures, four of which include the en- 
tire circumference of the pelvic girdle, the 
fifth being centered posteriorly over the 
spine of the third lumbar vertebra and is 
given for its effect upon the prevertebral 
lymph glands in this area. 

Postmortem investigations in patients 
who have died with carcinoma of the cervix 
have revealed extensive involvement of the 
retroperitoneal glands anterior to the lum- 
bar spine. This involvement has seemed to 
be largely responsible for the persistent and 
vei 7 severe pain which these patients suffer 
for months before death. We are hopeful 
that by adding this lumbar exposure to the 
full pelvic cycle something of value will be 
gained for the patient. 

Numerous writers have reviewed the his- 
tology of their cases of cervical cancer, and 
there seems to be a consensus of opinion 
upon certain points. 

First, the lesions are almost exclusively of 
the squamous epidermoid variety, with a 
very small number of adenocarcinomata — 
not over 3 to 6 per cent — which arise from 
the cells in the cervical glands. 


Second, the squamous epidermoid variety 
can be readily divided into three large his- 
tologic groups according to variations in 
cellular structure and characteristics. Vari- 
ous names have been given to these groups 
by different writers, but there is no diversity 
of opinion on the histologic criteria of the 
individual groups. 

Briefly, Group 1 (adult, spinal, ripe) is 
composed of tumors in which the predomi- 
nant cell type is a fully developed, mature, 
adult squamous cell, with more or less tend- 
ency to pearl formation. The cells and nu- 
clei resemble each other and have similar 
staining qualities. These cases comprise 
about 20 per cent of the total. Group 2 
(plexiform, transitional, midripe) consists 
of cases in which the histologic appearance 
is changing from that of a mature cell to one 
that is less mature, and the cells vary more 
in size and staining qualities. Mitoses are 
more in evidence and in the majority of 
cases the histologic picture suggests a pat- 
tern or architectural structure of plexiform 
type. This is the largest group and includes 
about 60 per cent of the cases. 

The third group (anaplastic, spindle, un- 
ripe, embryonal), as the various names given 
it imply, consists of tumors in which the his- 
tologic structure is that of a rapidly grow- 
ing lesion made up of small cells, immature, 
with many mitoses, marked variation in 
staining qualities, relatively little stroma, 
and a tendency to invade lymphatics early. 
This group comprises about 20 per cent of 
the whole. 

These percentages vary, but always about 
four-fifths of the lesions (80 per cent) are in 
the second and third groups. It is recog- 
nized that the cell most resistant to radiation 
in the three groups is the spinal, or fully de- 
veloped adult type of squamous cell — that 
one which typifies Group 1 and represents 
only one-fifth (20 per cent) of our total le- 
sions. W e believe it is reasonable to assume 
that the high proportion of relatively radio- 
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sensitive lesions in the second and third his- 
tologic groups of cervix cancer accounts for 
the satisfactory response which so many of 
these cases make to radiation therapy, even 
when tliey are moderately advanced clini- 
cally. 

We also wish again to emphasize, as 
other writers have done, that the most im- 
portant factor in prognosis, regardless of 
the method of treatment employed or the 
histologic structure, is early diagnosis. 

Since about 60 per cent of the cases are 
clinically unfavorable when recognized and 
as a rule appear with a large, infected, ul- 
cerated lesion in the cervix, we have recent- 
ly changed our routine treatment and all 
such cases receive X-ray treatment before 
the radium is given. In addition, they are 
instructed to take copious, warm antiseptic 
vaginal douches. Cases thus treated usual- 
ly show marked improvement in the appear- 
ance of the primary lesion in ten days. It is 
then possible to apply radium to better ad- 
vantage and with much less risk of a com- 
plicating pelvic infection. 

Moreover, since September, 1928, we 
have omitted interstitial application of ra- 
dium with needles or seeds from the first 
series of treatments. They are reserved for 
use three or more weeks after the primary 
series of treatments with X-ray and radium 
has been finished. 

At that time any portion of the primary 
lesion which does not seem to be regressing 
satisfactorily can be treated to advantage 
with needles or seeds and with much less 
risk of infection or of an overdosage which 
may lead to the formation of fistulas, or of 
spreading the disease by puncture, as the 
vitality of tire cancer cells has been dam- 
aged by the preceding treatments. 

It is interesting to note that we have 
found it necessary to use interstitial or bur- 
ied radiation as a routine part of the after- 
treatment in only a rather small percentage 
of tlie cases. 


TABLE I. — RADIATION DOSES DELIVERED BY 
CERVIX APPLICATORS AT POINTS INDI- 
CATED ON DIAGRAM (fIG. 2) 

Bomb: 1,000 mc.-br. in each position. 

Tandem: 1,000 mc.-hr. from upper tube. 

2,000 mc.-hr. from lower tube. 

X-rays: 1 high voltage cycle, assumed to deliver 
100 per cent erythema dose at each point 
within the area considered. 


Point 

Applicator 

Per 

cent 

3.E.D. 

Per 

cent 

S.E.D 

Per 

cent 

Total 

Per 

cent 

Total 


1 

Bomb left 
center 
right 

25 

210 

35 

270 

1 

10 

2 

13 

Tandem upper 
lower 

90 

1600 

1690 

4 

78 

82 

X-rays 

100 

100 

5 

5 

Total 

2060 

2060 

100 

100 

2 

Bomb left 
center 
right 

20 

100 

30 

ISO 

"i 

2 

Tandem upper 
lower 

140 

5300 

5440 

2 

94 

96 

X-rays 

100 

100 

2 

2 

Total 

5690 

5690 

100 

100 

3 

Bomb left 
center 
right 

15 

55 

20 

90 

i 

1 

6 

Tandem upper 
lower 

790 

530 

1320 

53 

35 

88 

X-rays 

100 

100 

6 

6“ 

Total 

1510 

1510 

100 

100 

4 

Bomb left 

center 

right 

10 

35 

20 

65 

1 

1 

2 

Tandem upper 
lower 

3140 

280 

3420 

88 

7 

95 

X-rays 

100 

100 

3 

3 

Total 

3585 

3585 

100 

100 

5 

Bomb left 
center 
right 

10 

25 

15 

SO 

2 

4 

3 

9 

Tandem upper 
lower 

310 

130 

440 

S3 

22 

75 

X-rays 

100 

100 

16 

16 

Total 

590 

590 

100 

100 

6 

Bomb left 
center 
right 

15 

SO 

60 

125 

1 

5 

6 

12 

Tandem upper 
lower 

100 

710 

810 

10 

68 

78 

X-rays 

100 

100 

10 

10 

Total 

1035 

1035 

100 

100 

7 

Bomb left 
center 
right 

15 

55 

SO 

120 

1 

5 

4 

10 

Tandem upper 
lower 

120 

860 

980 

10 

72 

82 

X-rays 

100 

100 

8 

8 

Total 

(Continued o 

1205 
n next 

1205 

page) 

100 1 

100 
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(Table 1, continued) 


Point 

Applicator 

Per 

cent 

S.E.D. 

Per 

cent 

S.E.D. 

Per 

cent 

Total 

Per 

cent 

Total 

8 

Bomb left 
center 
right 

5 

40 

35 

80 

4 

4 

8 

Tandem upper 
lower 

340 

450 

790 

35 

45 

80 

X-rays 

100 

100 

12 

12 

Total 

970 

970 


100 

9 

Bomb left 
center 
right 

10 

30 

30 

70 

1 

4 

4 

9 

Tandem upper 
lower 

460 

240 


52 

28 

80 

X-rays 

100 

870 


11 

11 

Total 


100 

100 

10 

Bomb left 
center 
right 

10 

25 

140 

175 

1 

3 

19 

23 

Tandem upper 
lower 

90 

370 

460 

12 

SO 

62 

X-rays 

100 

735 


IS 

15 

Total 

735 

100 

100 

11 

Bomb left 
center 
right 

10 

30 

75 

US 

1 

4 

10 

15 

Tandem upper 
lower 

130 

370 

500 

18 

52 

70 

X-rays 

100 

100 

IS 

15 

Total 

715 

715 

100 

100 

12 

Bomb left 
center 
right 


85 

2 

5 

7 

14 

Tandem upper 
lower 

185 

240 

425 

30 

40 

70 

16“ 

100 

X-rays 

100 

100 

16 

Total 

610 

610 

100 

13 

Bomb left 
center 
right 

10 

15 

85 

110 

2 

3 

17 

22 

Tandem upper 
lower 

60 

225 

285 

12 

46 

58 

X-rays 

100 

100 

20 

20 

Total 

495 

495 

100 

100 

14 

Bomb left 
center 
right 


75 

1 

3 

11 

15 

Tandem upper 
lower 

85 

225 

310 

18 

46 

64 

X-rays 

mm 

100 

21 

21 

Total 

485 

485 

100 

100 

15 

Bomb left 
center 
right 

5 

10 

45 


1 

3 

13 

17 

Tandem upper 
lower 

45 

130 

175 

13 

40 

53 

X-rays 


100 

30 

30 

Total 

335 335 


100 


TABLE II. — GOLD SEEDS NECESSARY TO DE- 
LIVER SPECIFIED DOSES IN GIVEN 
SPHERES 


Sphere 

s 

cm. 

Gold Seeds 
for 100 Per 
Cent S.E.D. 
me. 

Gold Seeds 
for 500 Per 
Cent S.E.D. 
me. 

Gold Seeds 
for 1,000 Per 
Cent S.E.D. 
me. 

A 

2.0 

1 1 

5 • i 

i 

10 

B 

3.0 

2.2 

11 

22 

C 

4.0 

4.4 

22 

44 


Reviewing our cases treated with radium 
and low voltage X-ray in 1922, 1923, and 
1924, and dividing them into two groups — 
favorable to include the early and border- 
line, and unfavorable, representing the ad- 
vanced cases — there are 44.5 per cent of 
five-year clinical cures in the favorable 
group. This percentage will vary somewhat 
from year to year, but on the whole is fair- 
ly stationary and corresponds closely with 
other published reports in this country and 
in Europe. 

I wish to express my tha,nks to Mrs. Edith 
Quimb)'', of the Deparonent of Physics, who 
drew the diagram' ,,iid const.-ucted the ta- 
bles, and to Dr. Lharles Lucas for his care- 
ful review of the records of 1922, 1923 and 
1924. 











































































































HISTOLOGICAL STRUCTURE, CLINICAL GROUPING, AND 
PROGNOSIS OF CANCER OF THE UTERINE 
CERVIX AND THE BREAST^ 

By HENRY SCHMITZ, M.D., and WILLIAM HUEPER, M.D. 

From the Departments of Gynccologj' and Pathology, Loyola University School of Medieine, 

Chicago 


M any of the most important facts 
about the prognosis of tumors can 
be learned only by the earnest co- 
operation of the surgeon, the radiologist, 
and the pathologist. The microscope deter- 
mines the finer structure of the tumor, and 
enables it to be classified. From a certain 
type of structure, a certain behavior of 
growth may be predicted. But confirmation 
or refutation of the pathologist’s prognosis 
must be verified from a study of the clinical 
course of the tumor. The pathologist sees 
only the tissue, the surgeon and radiologist 
observe the patient and thus know the even- 
tual end-result. The clinician’s most im- 
portant contribution to medical science will 
be the publication of his final results. In 
carcinomata treated by surgery or radiology 
the questions to be studied are: Did a re- 
currence of the growth ensue? Was the re- 
currence due to the nature of the growth, 
or the inadequacy of the operation or radia- 
tion treatment or the dissemination of the 
cancerous disease? 

It seems safe to say that if a tumor be 
completely removed by surgery it cannot 
and will not recur. Recurrences are, there- 
fore, due to incomplete removal — a portion 
of the original tumor was left behind. If 
fringes of the tumor remain, it is equivalent 
to leaving some of the original tumor; if 
during operation some of the tumor cells be 
scattered over the wound, recurrences take 
place from their growth; if metastasis to 
regional lymph nodes or to viscera has talcen 


iRead before the Radiological Society of North America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929. 


place, the tumor continues to grow. The en- 
tire history of tlie primary, recurrent or sec- 
ondary growths is, therefore, of one tumor 
substance, localized or distributed. Surgery, 
to be successful, must eradicate the entire 
tumor-bearing area. 

Since the advent of radiology in the treat- 
ment of carcinoma clinical observations have 
had to be added concerning the study of the 
action of rays, the technic of the application 
of rays, and the end-results. Radiations act 
(1) by restraint of cell division without 
complete destruction of cell fimction; (2) 
by reactivation of the cell to mature from 
its undifferentiated condition to that state 
where the inhibitions or restraints of growth 
gradients are once more effective, and (3) 
by direct cell destruction. If radiations act 
homogeneously on the entire cell masses so 
that tumor cell division and differentiation 
become normal or cell destruction is com- 
plete, then the growth will not recur. 
Should the radiosensitivity of the tumor 
cell be of a low degree or the radiations be 
applied faultily, then recurrences will take 
place, just as incomplete surgical removal 
will cause continuation of the growth. 

In recent years numerous reports have ap- 
peared in the medical literature dealing with 
investigations into the correlations existing 
between the histological structure, the clini- 
cal extent of the growth, the surgical and 
radiological treatment, and the prognosis of 
malignant tumors. The most reliable infor- 
mation in regard to the prognosis of malig- 
nant tumors is at present obtained by an 
evaluation of the histological structure and 
a consideration of the clinical extent. These 
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two factors have been taken into account in 
the work presented in this paper. 

THE HISTOLOGICAL MALIGNANCY 

For the determination of the histological 
malignanc)^ twenty factors characterizing 
the degree of differentiation and anaplasia 
of the tumor parenchyma and the antiblas- 
tic condition of the stroma were evaluated 
according to the method elaborated by one 
of us (Hueper). The list of these factors 
composing the “histological malignogram” 
(Hueper) and showing the numerical values 
given is as follows: 


with 2 points, those of Sul>group 3 with 3 
points, and those of Sub-group 4 with 4 
points. 

A. Glandular carcinomata 

1. Malignant adenoma 

2. Papillary and gelatinous adenocarcinoma 

3. Adenocarcinoma simplex 

4. Solid adenocarcinoma 

B. Primary solid carcinoma . 

1. Spinous-cell carcinoma, with cornifications 

2. Spinous-cell carcinoma, without comi- 
fications 

3. Round-cell carcinoma 

4. Spindle-cell carcinoma 

2. Nuclco-cytoplasmic coefficient. The 
relative number of those carcinoma cells 
which show a large nucleus surrounded by 


I. Special cellular and structural characteristics of carcinoma 

1. Special cell type of carcinoma valued 1-4 

2. Nucleo-cytoplasmic coefficient " 1-4 

3. Number of “pencil-cells"—. " 1-4 

4. Infiltrative growth of carcinoma — “ 1^ 

5. General type of carcinoma (parenchyma-stroma 

relation) — " 1-4 

II. Characteristics of cytoplasm 

6. Irregularity in size of cells “ 1-4 

7. Irre^larity in shape of cells “ 1-4 

8. Distinctness in outline of cells “ 1-4 

9. Chromatism of cytoplasm “ 1-4 

10. Functional activity of cells- - " 1-4 

III. Characteristics of nuclei 

11. Irregularity in size of nuclei “ 1-4 

12. Irregularity in shape of nuclei “ 1-4 

13. Chromatism of nuclei— “ 1-4 

14. Hyperchromatism of nuclei " 1-4 

15. Number of mitoses and prophases “ 1-4 

16. Irregularity of mitoses “ 1-4 

IV. Characteristics of stroma.. 

17. Character of stroma “ i-4 

18. Vascularity of stroma “ 14^ 

19. Type of cellular infiltration “ 1-4 

20. Amount of cellular infiltration “ 1-4 


Valued 5-20 


Valued 5-20 


Valued 6-24 


Valued 4-16 


DEFINITIONS OF FACTORS AND TECHNIC OF 
EVALUATION 

1. Special cell type of carcinoma. After 
a general classification of the carcinomata 
into two main groups, the primary solid car- 
cinomata and the glandular or adenocarci- 
nomata, the tumors are subdivided into four 
subgroups according to their general struc- 
ture and the maturity of the predominant 
cell type. Carcinomata of Sub-group 1 are 
evaluated with 1 point, those of Sub-group 2 


a small amount of cytoplasm is estimated. 
If 10 per cent or less of such cells are found 
among the tumor cells, 1 point is counted. 
Their presence in from 10-20 per cent is 
evaluated with 2 points, in from 20-30 per 
cent with 3 points, and in more than 30 per 
cent with 4 points. 

3. Nimiher of ""pencil-cells.” “Pencil- 
cells,” which are slender cells with dark 
stained nuclei invading and destroying the 
carcinoma cells, are counted with 1 point 
when they are very numerous. Two points 
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are evaluated when they arc present in mod- 
erate number, 3 points when they are scanty, 
and 4 points when they are completely ab- 
sent. 

4. Infiltrative grozvth of cells. The pres- 
ence of well defined outlines in the majority 
of the carcinomatous cell nests is evaluated 
with 1 point, diffuse invasion present in 
from 25-50 per cent of the cell strands with 
2 points, in from 50-75 per cent, with 3 
poiirts, and in more than 75 per cent with 4 
points. 

5. General type of carcinoma. If 75 per 
cent or more of the carcinoma is composed 
of parenchyma and 25 per cent or less of 
stroma, 4 points are counted; if from 50-75 
per cent is parenchyma and from 25-50 per 
cent is stroma, 3 points are evaluated; if 
from 25-50 per cent is parenchyma and 
from 50-75 per cent is stroma, 2 points are 
noted, and if 25 per cent or less is paren- 
chyma and 75 per cent or more is stroma, 1 
point is counted. 

6 and 7. Irregularity in size and shape of 
cells. The average size and shape of the tu- 
mor cells are studied. Deviations from this 
size and shape, respectively, in from 40-50 
per cent of the cells are evaluated with 4 
points, in from 30-40 per cent with 3 points, 
in from 20-30 per cent with 2 points, and 
in 20 per cent or less with 1 point. 

8. Distinctness in outline of cells. Dis- 
tinct outlines present in 75 per cent or more 
of the tumor cells are evaluated with 1 point, 
in from 50-75 per cent with 2 points, in 
from 25-50 per cent with 3 points, and in 
less than 25 per cent with 4 points. 

9. Chromatism of cytoplasm. If the ma- 
jority of the carcinoma cells have an almost 
unstained cytoplasm, while the connective 
tissue cells are distinctl}^ pink stained, 4 
points are counted. If the cytoplasm is only 
slightly pink stained, 3 points are evaluated ; 
a moderately pink stained cytoplasm is 
counted 2 points and a distinctly pink stained 
cytoplasm 1 point. 

10. Functional activity of cells. Granules 


of keratin and droplets of mucus, respective- 
ly, or the presence of vacuoles in tumor cells 
which do not show signs of degeneration, 
are regarded as evidence of functional ac- 
tivity. If these products are present in less 
than 10 per cent of. the tumor cells, 4 points 
are evaluated; if they are seen in 10-20 per 
cent of the tumor cells, 3 points are counted ; 
if present in 20-30 per cent, 2 points are 
noted, and if observed in more than 30 per 
cent of the cells, 4 points are marked. 

11 and 12. Irregularity in size and shape 
of the nuclei. The same viewpoints and per- 
centages are used in the evaluation of this 
factor as described for Factors Nos. 6 and 7. 

13. Chromatism of nuclei. Four points 
are evaluated if the majority of the nuclei 
is almost as deeply stained as those of lym- 
phocytes, 3 points if they are somewhat 
paler, 2 points if they are considerably paler, 
and 1 point if they are very pale compared 
with the nuclei of fibroblasts. 

14. Hyperchromatism of nuclei. If 20 
per cent or more of the nuclei are as dark 
as those of lymphocytes, the factor is eval- 
uated with 4 points; if from 15-20 per cent 
are hyperchromatic, 3 points are counted; 
if from 10-15 per cent, 2 points, and if such 
nuclei are present in less than 10 per cent, 1 
point is counted. 

15. Number of mitoses and prophases. 
The mitotic figures and prophases in 10 
fields are counted with the help of an oil 
immersion, giving a magnification of 1,050 
times. Twenty or more mitoses and pro- 
phases receive 4 points, 15-19 are noted with 
3 points, 10-14 with 2 points, and 0-9 with 
1 point. 

16. Irregularity of mitoses. Pathological 
types of mitoses present in less than 10 per 
cent of the mitotic figures are counted with 
1 point, in from 10-20 per cent with 2 
points, in from 20-30 per cent with 3 points, 
and in more than 30 per cent with 4 points. 

17. Character of stroma. A very loose, 
edematous connective tissue stroma is count- 
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ed 4 points, a moderately loose one 3 points, 
a fibrous one 2 points, and a fibrous one with 
extensive hyalinizations 1 point. 

18. Vascularity of stroma. A highly 
vascular stroma is evaluated with 4 points, 
a moderately vascular one with 3 points, a 
slightly vascular one with 2 points, and one 
with very scanty vessels with 1 point. 

19. Type of cellular infiltration of stro- 
ma. A predominantly eosinophilic infiltra- 
tion of the stroma is evaluated with 1 point, 
one mainly composed of lymphocytes mixed 
with some eosinophiles with 2 points, one 
consisting of lymphocytes, plasma cells, and 
scanty neutrophilic leukocytes with 3 points, 
and one predominantly composed of neu- 
trophilic leukocytes with 4 points. 

20. Amount of cellular infiltratio)i of 
stroma. A dense infiltration of the stroma is 
evaluated with 1 point, a moderately dense 
one with 2 points, a slight one with 3 points, 
and a very scanty one with 4 points. 

The numerical values obtained by this 
method are added and the sum resulting is 
called “histological malignancy index” 
(Hueper), which represents the numerical 
expression of the potential malignancy of a 
given tumor as evidenced by its histological 
structure. The numerical range of the “his- 
tological malignancy index” is between 20 
and 80. The evaluations show that tlie 
malignanc}" increases with an increase in the 
value of the malignancy index. 

THE DETERMINATION OF THE CLINICAL EX- 
TENT OF THE GROWTH 

The clinical extent, the second factor, 
which has an important effect upon the 
prognosis of malignant tumors, is represent- 
ed in the clinical grouping of carcinomata 
of the uterine cervix and of the breast 
as elaborated by one of us (Schmitz). Its 
estimation is based on physical findings. 
The carcinomata are divided into primary, 
secondary, and recurrent. The factors 


which determine tlie clinical grading of the 
primary carcinomata of the uterine cervix 
are: 

Group PI signifies a cancer growth clear- 
ly localised within the cervix. It should be 
about 1 cm. in diameter. The size is deter- 
mined by palpation and inspection. The 
genital organs are movable within normal 
limits. 

Group PZ indicates a growth which has 
extended to the periphery of the cervi.r in 
a longitudinal or transverse direction. The 
uterus has an impeded movability due to a 
dough-like consistency and decreased elas- 
ticity of the paracervical tissues. 

Group P3 means that either one or both 
parametria or the regional lymph nodes 
have been invaded, a fact which is elicited by 
rectal examination. The tumor mass is 
movable, though elasticity of the tissues is 
lost. 

Group P4 includes the carcinomata with 
absolute fixation, vaginal, vesical, or rectal 
extension, distant secondary growths, ad- 
vanced cachexia. 

The primary carcinomata of the breast 
are classified according to similar considera- 
tions: 

Group PI represents a clearly localised, 
freely movable groivth which is not adherent 
to skin or pectoral fascia and which has not 
produced any metastases in the regional 
lymph nodes, as evidenced by pre-operative 
palpation and corroborated by post-operative 
histological examination. 

Group PZ signifies a single node which is 
still freely movable but which has produced 
metastases cither in the breast or lower axil- 
lary lymph nodes, and primary nndtiple Hu- 
mors as observed after chronic cystic mas- 
titis. 

Group P3 includes those tumors zvhich 
have become adherent to the skin or fascia 
or both. There may be multiplicity in the 
breast and metastases in the lower and up- 
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per axillary lymph nodes. The primary and 
metastatic tumors are movable, though mov- 
ability is impeded. 

Group P4 moans that the tumor has either 
permeated the entire shin with ulceration, or 
has hecomc fixed to the chest zvall, or has 
produced fixed metastases in the upper axil- 
lary lymph nodes, or has invaded the supra- 
clavicular lymph nodes, or caused multiple 
invasions of the skin. The other breast also 
may be involved. Metastases may have been 
produced in distant organs. The primary 
and metastatic growths are firmly fixed to 
the skin or chest wall or axillary structures. 

The characteristics of the groups in the 
recurrent carcinomata are: Group R1 con- 
tains the local but freely movable, clearly 
localized recurrences; Group R2 the region- 
al, freely movable recurrences; Group R3 
the local and regional movable recurrences, 
and Group R4 the local or regional recur- 
rences, with fixation or secondary invasion 
in distant organs (supraclavicular lymph 
node, bone, etc.). 

The clinical grouping has a threefold pur- 
pose. It indicates those cases which invari- 
ably have a poor prognosis (Group 4). It 
furnishes, furthermore, the correct indica- 
tions for treatment and is an aid in estab- 
lishing exact statistics to determine the 
therapeutic efficacy of either operation or 
radiation. Table I comprises the cases of 
primary carcinomata of the cervix and the 
breast admitted and treated up to the end 
of 1924 in the clinic of Schmitz. 


RESULTS OF STUDY 

Malignancy indices were determined from 
225 cases of carcinoma of the uterine cer- 
vix and 136 cases of carcinoma of the 
breast. The patients entered Mercy Hospi- 
tal in the years 1922-1926. 

MALIGNANCY INDEX AND END-RESULTS 

The prognostic value of the histological 
malignancy index was tested against the 
end-results obtained. The malignancy in- 
dices were first determined and they then 
were entered in the clinical histories. Thus 
the work of the pathologist could not be in- 
fluenced by the end-results obtained. The 
following classification of the end-results 
was made : 

Clinical End^esult 1 means that the pa- 
tient was free from symptoms and showed 
anatomical healing three years after termi- 
nation of the treatment. 

End-result 2 indicates death during the 
third year. 

End-residt 3 means death during the sec- 
ond year. 

End-result 4, death during the first year 
after treatment. Cases of Clinical Group 
4 are eliminated from the following compi- 
lation as they almost always have a poor 
prognosis, regardless of the histological ma- 
lignancy index and the treatment used. The 
end-results were known in 100 cases of cer- 
vical carcinoma and 71 cases of carcinoma 
of the breast 

To test the histological malignancy index 


TABLE I 

FIVE-YEAR GOOD END-RESULTS IN PRIMARY CARCINOMATA 
Group CERVIX BREAST 



Number 

Well 

Per cent 

Number 

Well 

Per cent 

p 1 

23 

18 

7827 

13 

9 

69.23 

P 2 

48 

20 

41.68 

29 

15 

51.72 

P 3 

161 

20 

12.42 

34 

4 

11.77 

P 4 

100 

0 

0 

31 

1 

3.23 

Total 

332 

58 

17.50 

107 

29 

27.10 


Operability, Groups 1 and 2, is 21.09 per cent. Operability, i.e., Groups 1 and 2, is 39.25 per cent 
Relative curability in 71 operable cases was 38, or Relative curability in 42 operable cases was 24, or 
53.52 per cent, with the use of radium and X-rays. 50.72 per cent, with operation and post-operative 

X.-ray. 
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against the good End-results 1 the values 
were divided into four even parts. The av- 
erage malignancy index value of cervix car- 
cinomata is 55.76 and for breast carcinomata 
56.04; hence 56 was taken as the average 
value. ■ Each malignancy index group has a 
range of 12 points, that is; Group 1, from 
32 to 44; Group 2, from 45 to 56; Group 
3, from 57 to 68, and Group 4, from 69 
to 80. 


TABLE III 

AVERAGE MALIGNANCY INDEX 


Cervix 


End-result 1 52.45 

End-result 2 53.00 

End-result 3 60.00 

End-result 4 61.00 


Breast 

54.48 

59.11 

58.70 

61.35 


It is evident from Table IV (page 229) 
that carcinomata of the breast have on the 
average a somewhat higher histological 


TABLE II 


Breast Cervix Breast Cervix Breast Cervix 


i\Ial!gnancy Index 32-44 45-56 57-68 

Number of cases 2 5 24 28 24 27 

Number of End-result 1 2 4 16 17 9-7 


Percentage of End-result 1.... 100 80 66 50.7 37.5 25.8 


Breast Cervix 
69-80 

3 I 

0 0 

0 0 


The practical significance of the histologi- 
cal malignancy index is strikingly demon- 
strated by the agreement of the figures given 
above. The general average malignancy 
index of the 136 breast carcinomata is 56.04 
and that of the 225 carcinomata of the 
uterine cervix is 55.76. The average malig- 
nancy index of 28 breast carcinomata with 
End-result 1 is 54.48 (range 40-64) and of 
31 cervical carcinomata 52.45 (range 40- 
64). Nine of these 28 breast cancers (or 
30.11 per cent) have a malignancy index 
above the general average index of 56.04, 
and 8 of the 31 cervical cancers (or 25.81 
per cent) are above the general average of 
cervical carcinomata of 55.76. The average 
malignancy index of 26 breast carcinomata 
with End-result 2-4 is 59.88, while that 
of 40 cases of cervical cancers with End- 
result 2-4 is 59.39. Nineteen of these 26 
cases of breast cancer (or 73.07 per cent) 
have a malignancy index above the general 
average malignancy index, while 40 cases 
(or 58 per cent) of the 69 cervical carci- 
nomata have a malignancy index above their 
general average malignancy index. 

Table III shows that the malignancy in- 
dex has a tendency to be higher in cases 
which take a rapid course than in those with 
a slow course. 


malignancy than those of the uterine cervix, 
as carcinomata of the breast are less fre- 
quent than those of the cervix in the first 
two malignancy groups. 

TABLE V 

SPECIAL CELL TYPE AND MALIGNANCY INDEX 

Cell Type Cervix Breast 

Cell type 1 45.67 (range 38-54) 40.5 (range40-41) 

Number of cases 9 2 

Ceil type 2 48.62 (range 32-68) 51.75 (range 44-62) 

Number of cases 61 16 

Cell type 3 54.65 (range 37~70) 54.70 (range 47-70) 

Number of cases 106 43 

Cel! type 4 60.76 (range 41-75 ) 56.41 (range 42-72) 

Number of cases 49 91 

Table V (above) permits the conclusions 
that the special cell type or the degree of 
differentiation runs to a certain extent paral- 
lel with the degree of histological malig- 
nancy in the respective types. But it is 
also apparent that the evaluation of a car- 
cinoma by the method of the malignancy 
index gives far more reliable results than 
the grading of carcinomata on the basis of 
cell type or degree of differentiation. The 
differences between the average malignancy 
indices of the different cell types are not 
marked enough to indicate definite differ- 
ences in malignancy and prognosis for most 
of the groups. 
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TABLE IV 

DISTRIBUTION OF CARCINOMATA IN THE MALIGNANCY GROUP 


Cervix Breast 

Group 1 (32-44) 16.82 per cent (38 cases) 2.94 per cent ( 4 cases) 

Group2U5-56) 42.92 per cent (97 cases) 36.76 per cent (50 cases) 

Group 3 (57-68) 36.72 per cent (82 cases) 56.62 per cent (77 cases) 

Group 4 (69-80) 3.54 per cent ( 8 cases) 3.68 per cent ( 5 cases) 


GENERAL TYPE OF CARCINOMA AND 
MALIGNANCY INDEX 

The relation existing between the general 
type, the malignancy index, and the prog- 
nosis of a carcinoma was studied to ascer- 
tain if highly cellular tumors are more malig- 
nant than oligocellular (zellarm). For this 
purpose the average malignancy indices of 
the carcinomata of the General type 4 were 
compared with those of the General type 1. 


cers of the breast the stroma contributed on 
the average 12.00 points to the malignancy 
index; in medullary cancers of the cervix 
the stroma added 11.28 points, while in 
scirrhous carcinomata of these organs only 
9.67 points (breast) and 9.9 points (cervix), 
respectively, were contributed to the malig- 
nancy index by the stroma. The differences 
are 2.33 points for the breast and 1.38 poirits 
for the cervix. If these observations are 
taken into account, it becomes evident that 


TABLE VI 

AVERAGE MALIGNANCY INDEX 

Cervix Breast 


General Type 4 5411 57.44 

Number of cases 120 (53.33% of total number) 65 (47.06% of total number) 

General Type 1....... 52.30 55.16 

Number of cases 20 (8.89% of total number) 19 (13.97% of total number) 


One may state that, in general, cellular or 
medullary growths are more likely to have 
a loose, vascular stroma, with a more or 
less marked round-cell infiltration, while 
the rather oligocellular or fibrous or scir- 
rhous cancers show usually a fibrous or 
hyalinized stroma, with few vessels and 
scant round-cell infiltration. Deviations 
from this rule occur, but have not been 
taken into consideration. 

The numerical difference between cancers 
of General type 4 and General type 1 is 
three points, if all other factors are equal. 
As is apparent from Table VI, the actual 
difference is less than anticipated (1.81 and 
2.28). Moreover, one has to consider that 
the antiblastic status of medullary cancers 
is usually less marked than that of scirrhous 
ones. This statement is substantiated by 
the following figures: In medullary can- 


the parenchyma of scirrhous cancers is more 
malignant on the average than that of 
medullary tumors. The blastic qualities of 
the parenchyma of a scirrhous cancer of the 
breast surpass by 3.05 points (0.72 plus 
2.53) and tfiose of the cervix by 2.58 points 
(1.81 plus 1.39) those of the medullary tu- 
mors of the respective organs. 

CONCLUSIONS 

1. A description of the determination of 
the histological malignancy index and the 
classification of the clinical groups based on 
the extent of the carcinoma has been given. 

2. The histological malignancy indices 
were determined in 225 cases of carcinomata 
of the uterine cervix and 136 cases of car- 
cinomata of the breast. The end-results 
were known in 100 cases of cervical and 
71 cases of mammary cancers. 
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3. The prognostic value of the histologi- 
cal malignancy index was tested against the 
end-results obtained. The result is that the 
malignancy increases with an increase in the 
value of the malignancy index. In Malig- 
nancy Group 1 the good end-results were 
100 per cent in breast carcinomata and 80 
per cent in cervix carcinomata. In Malig- 
nancy Group 2 the good end-results were 60 
per cent in breast cancers and 50.7 per cent 
in cervix cancers. In Malignancy Group 3 
the good end-results were 37.5 and 25.8 per 
cent, respectively, while in Malignancy 
Group 4 good end-results were not obtained 
in a single instance. 

4. The clinical grouping gave relatively 
similar values. The five-year good end- 
results in Clinical Group 1 were 69.23 per 
cent in breast cancers and 78.27 per cent in 
cervical cancers. In Clinical Group 2 they 
were 51.72 and 31.68 per cent, respectively; 
in Clinical Group 3 they were 11.77 and 
12.42 per cent, respectively, and in Clinical 
Group 4 they were 3.23 per cent and 0, 
respectively. 

5. The study of the degree of histologi- 
cal malignancy and the extent of the growth 
gives valuable data in the prognosis and 
treatment of carcinomata of the breast and 
uterine cervix. 

Thanks are due to Dr. W. Barnes, Dr. C. 
Connor, Dr. J. Golden, Dr. M. McGuire, Dr. 
L. D. Moorhead, Dr. G. Morgan, and Dr. T. 
Sawyer for their kind co-operation in this 


work by supplying us with the histories and 
end-results of their cases of breast carcino- 
mata. 
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RADIUM AND X-RAY THERAPY AS PALLIATIVE MEASURES 
IN THE TREATMENT OF RECTAL CANCERS 

By ISIDORE ARONS, M.D., D.M.R.E. (Cant.), New York 


XCLUSIVE ol the stomach and oral 
cavity, approximately 60 per cent of 
the remaining intestinal cancers are 
indigenous to the rectum. Rectal cancers 
are notoriously difficult to cure because 40 
to 50 per cent are inoperable when first seen 
by the surgeon; the rectum is in daily use; 
the tumor mass is not easily accessible; the 
degree of dissemination cannot be esti- 
mated by physical examination; the com- 
plete removal of all cancer-bearing tissue is 
a difficult operative feat accompanied by a 
high immediate mortality. 

THE PATHOLOGY OF RECTAL CARCINOMAS 

Epithelioma or squamous-cell carcinoma 
of the anus is uncommon, aggregating only 
3 to 4 per cent of all rectal cancers. Its site 
of predilection is at the mucocutaneous 
junction in the mid-line, anteriorly. It 
forms a nodular, warty, flattened growth 
which tends to ulcerate and involve the 
rectum proper. Its radiosensitivity corre- 
sponds with that of the lip and the buccal 
mucosa; the most satisfactory plan of treat- 
ment is irradiation by the interstitial depo- 
sition of small metal-filtered radon implants, 
known as gold or platinum seeds. 

The remaining cancers of this region are 
adenocarcinomas, which are also the most 
frequent tumors. The symptomatology, 
growth tendencies, and patholog}' of these 
differ according to their location in the rec- 
tal canal. At the rectosigmoidal junction 
the tumor early encircles the bowel to form 
an annular stricture. The majority of car- 
cinomas of the rectal ampulla begin on the 
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posterior wall. The four common types of 
adenocarcinomas of this region are: 

(1) The papillary carcinoma. 

(2) The malignant adenoma, or aden- 
oma destruens. 

(3) The colloid, or gelatinous carcin- 
oma. 

(4) The scirrhus or fibrocarcinoma. 

The papilliferous, or papillomatous, car- 
cinoma resembles the benign papilloma 
somewhat, except for the invasive nature 
of its base. This tumor may be frankly 
malignant from its onset, or it may be a 
malignant degeneracy of the benign pap- 
illoma. Its growth energy is expended 
largely by evertent or surface proliferation, 
producing a bulky exuberant tumor, before 
the bowel wall is infiltrated. This cancer is 
readily amenable to surgical extirpation; 
when radium therapy is to be employed, the 
papilliferous fronds are remo^fed b}*^ surgical 
endothermy and gold or platinum filtered 
radon seeds are implanted into the base of 
the cancer. 

The scirrhus or fibrocarcinoma is a pecu- 
liar type of recta! carcinoma, exhibiting des- 
moplastic tendencies, in which the atypical 
cancer cells are growing diffusely and are 
nestled away among wide strands of new 
connective tissue. This cancer is markedly 
radioresistant. 

The colloid or gelatinous carcinoma is 
a degenerative type of adenocarcinoma. It 
usually forms a bulky, massive growth in 
which gelatinous or mucoid material re- 
places the tumor tissue. It likewise does 
not respond well to radiation therapy. 

Adenoma destruens is the most common 
type of cancer of the rectum. It may ap- 
pear early as a cancerous plaque, later form- 
ing a malignant ulcer due to the necrosis 
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Fig. 1. Rectal cancer (adenomalignum), Grade Fig. 2. Adenoma destruens, Grade II, radio- 
1, radioresistant, very low degree of malignancy. resistant. 


of the overlying surface. The tubules and 
their component cells may he quite similar 
to normal tissue in some instances, inso- 
much as there is much variation in the his- 
tological character and malignancy of these 
tumors. Only too frequently they penetrate 
the muscularis mucosa, early and deeply, 
with the formation of solid, medullary or 
cord-like masses of cells or irregularly ar- 
ranged acini within the submucosa. Secon- 
dary infection and trauma cause ulceration, 
which hastens the dissemination of the 
tumor. The malignant ulcer is crater-like, 
with indurated elevated edges, occurring for 
the most part in the lower part of the 
rectum and at times encroaching on the 
sphincter. 

With consideration of the fundamental 
principle of cell-differentiation, Rankin and 
Broders (9) have formulated a histologic 
classification of the grades of malignancy 
found in rectal carcinomas. Their conclu- 
sions have been substantiated by the studies 
of Stewart and Spies (12) on biops)”^ speci- 
mens of rectal cancers. These authors and 
others use four degrees of differentiation: 
Group or Grade I, Highly differentiated, 
adult-cell, radioresistant adenocarcinomas ; 
Grade II, less differentiation and slight ra- 
dioresistance in these adenocarcinomas; 


Grade III, still less differentiation but slight 
radiosensitivity in these adenocarcinomas; 
Grade IV, differentiated, anaplastic, cellular 
radiosensitive adenocarcinomas. 

THE DISSEMINATION OF RECTAL CANCER 

A knowledge of the lymphatic drainage 
of the rectum is essential in order to place 
properly interstitial foci of radon and there- 
by anticipate and prevent the dissemination 
of rectal cancers. Miles (7) has recently 
classified the lymphatic supply of the rectum 
in a comprehensive manner; his arrange- 
ment is herein given: 

1. The intramural lymphatics in the wall 
of the rectum form two plexuses which 
communicate freely by channels radially ar- 
ranged. These two plexuses are arranged 
in the following manner: 

(a) The submucous plexus consists of 
a network of lymphatics in the ampullary 
portion of the rectum, which communicates 
with the lymphatics of the pelvic colon and 
of the anal canal. 

(b) The intermuscular plexus is con- 
tinuous with the lymphatics of the pelvic 
colon and those which supply the external 
sphincter. 

2. The intermediary rectal lymphatics 
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Fig. 3. Adenocarcinoma of rectum, Grade III, ra- 
dioresistant. 


consist of a subserous network beneath the 
perifoneuin of the upper part of the rectum, 
and a lower communicating lymph space, or 
cistern, situated between the external mus- 
cular coat and the perirectal fat in that part 
of the rectum not invested with peritoneum. 

3. The extramural lymphatics of the 
rectum spread in three directions: inferior- 
ly, laterally, and superiorly. 

(a) Inferior efferent lymphatics . — 
These lymphatics supply the peri-anal skin, 
the external sphincter muscle, and the is- 
chiorectal fat. The anal integument has an 
abundant lymphatic network, from which 
three to five vessels pass on either side to 
the inguinal region and end in the medial 
superficial inguinal nodes. 

(b) Lateral efferent lymphatics. — These 
extend outward between the levator ani 
muscles and the pelvic fascia. The per- 
itoneum is in close relationship with the 
lymphatics of the pelvic fascia.. Other 
efferents leave to drain into the internal iliac 
glands. Anastomoses occur with the lymph 
vessels of the uterus, vagina, bladder, broad 
ligament, or prostate. 

(p) Superior efferent lymphatics. — This 
is the most important zone for the spread of 
rectal cancer. These lymphatics accompany 
the superior hemorrhoidal veins and enter 


the lowermost mesocolic (retrorectal) 
glands. They accompany tlie inferior mes- 
enteric vein, to empty into a group of 
glands called the aortic or median lumbar 
glands. 

These are the three ways in which cancer 
of the anorectal region is disseminated, viz.: 
direct extension or by continuity; lymph 
spread by permeation of the lymphatics or 
lymphatic embolism, and metastases by the 
blood-vascular system. Direct extension is 
the first process to be initiated; lymphatic 
spread is next in time and frequency and is 
of the most surgical importance; embolic 
metastasis by the blood stream occurs late 
in the history of the disease, but there are 
instances where distant metastases have oc- 
curred with a quite small primary growth. 

Local extension is the result of the in- 
filtrative invasive tendencies of the rectal 
cancer. This converts a movable cancer 
nodule in the mucous coat into a fixed 
growth, inseparably fused with the muscular 
layer. Although the advancement is in all 
directions, the most rapid spread is trans- 
versely, particularly at the rectosigmoidal 
junction. The microscopic growing edge 
burrows freely under the raucous mem- 
brane, a fact of which the radiologik must 
be cognizant, that he may place some radon 
seeds well beyond the palpable border of the 
tumor. 

The lymph spread of cancer may follow 
any of the lymphatic pathways previously 
described. The submucous lymphatic plexus 
is composed of lymphatic vessels which en- 
circle the bowel, whereas the intermuscular 
plexus runs longitudinally. It is extremely 
likely that this is one reason for the ten- 
dency of cancer to encircle the bowel wall, 
because little groups of cancer cells can be 
discerned at some distance from the pri- 
mary growth and later form submucous 
nodules which surround the periphery of the 
tumor. In cancer of the anus, both the rectal 
and inguinal glands may be involved as well 
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■ Fig. 4. Tissue dosage estimation in rectal cancer. Small patient: six portals (two anterior, 
two posterior, and two lateral), high voltage X-radiation. 


as the external sphincter muscle, the peri- 
anal skin, and the ischiorectal space. This 
lymphatic spread involves the same viscera 
as in direct extension, but at a much earlier 
date. 

The practical application of this knowl- 
edge to the treatment of rectal cancer de- 
pends on the proper placement of radio- 
active foci — gold or platinum radon seeds 
superficially in the submucosa of the rectum 
for the same segment of rectum in which 
the cancer occurs, in order to care for the 
circular spread by the submucous lymphatic 
plexus ; gold or platinum radon seeds in the 
wall above and below the cancer, in order 
to care for the longitudinal spread by the 


intermuscular lymphatic plexus; the place- 
ment of similar seeds or radium element 
needles in the peri-anal region, the external 
sphincter muscle, and in the ischiorectal 
fossa, the treatments to be given supple- 
mentary to the direct treatment of the 
tumor mass. 

RADIATION THERAPY OF RECTAL CANCER 

What rectal cancers shall be treated by 
irradiation? Will irradiation alone suffice 
for the treatment of operable cancers? The 
radiologist rarely has the opportunity to 
treat a rectal cancer in its operable stage; 
usually he must be content with his efforts 
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to treat inoperable carcinomas and carci- 
nomas recurrent after operation. Under 
these conditions, the physical agents, name- 
ly, X-ray and radium, are decidedly at a 
disadvantage if statistical analyses for cura- 
tive results are made, unless one considers 
the stage and extent of the disease at the 
time of the initial radiation treatment. 

An early biopsy, with histologic grading 
of the tumor, is of aid in the determination 
of the radiation procedure. If the cancer 
is deemed operable and histologicall}' it is 
graded I, then surgery alone is the pro- 
cedure of choice because radiation is wasted 
on such a tumor. Carcinomas graded II. 
Ill, and particularly IV, which are con- 
sidered operable, should receive at least 
one pre-operative cycle of X-irradiation 
about the pelvis. No surgeon, however 
prejudiced he may be in favor of surgery 
over radiation therapy, should ever operate 
on a patient with rectal cancer until a biopsy 
has been done, with histologic grading of the 
cancer. The cellular, anaplastic, undiffer- 
entiated rectal cancers of Grade IV are not 
only the most malignant rectal tumors but 
they are also easily disseminated by the 
surgeon’s knife; fortunately they are radio- 
sensitive tumors, so we are justified in con- 
sidering heav)" external irradiation as an 
imperative and life-saving preliminary 
measure in the treatment of these particular 
cancers. Even if cure by external irradia- 
tion cannot be effected, the palpable diminu- 
tion in the size of the tumor, the increased 
ease of operation, the amount of growth re- 
straint, and the inactive state of this type of 
cancer as affected by external irradiation, 
fa\-or the success of the later operative re- 
moval. The radical excision of the rectum 
should be delayed for at least four weeks 
after the pre-operative external irradiation. 

What can the surgeon do for patients 
with inoperable rectal cancer? The answer 
is, “Nothing but colostomy.’’ In inoperable 
cases are radium and X-ray treatments 


palliative measures? Do they relieve suf- 
fering? Do they prolong life? The an- 
swer is in the affirmative. What determines 
the inoperability of a rectal cancer? I 
would answer: “The immovability of the 
tumor mass, direct infiltration of the pros- 
tate, uterus, or bladder, distant metastases 
or an impaired general condition of the 
patient such as advanced age, advanced 
tuberculosis, heart disease, etc.’’ Occasion- 
ally, cases are considered inoperable at first 
examination which are later deemed oper- 
able after the effects of the irradiation are 
made manifest; such instances are not com- 
jnon, but they certainly do occur. When 
palliation onl}" is indicated, the radiologist 
should make no attempt to cure an advanced 
rectal cancer with radium or X-rays, or 
both, because this entails a drastic proced- 
ure. In such an instance the patient’s toler- 
ance and health should be conserved by a 
prolongation of the period of irradiation 
over several weeks, using interrupted and 
weak treatments repeatedly to secure 
growth restraint an ’ induce abortive fibrosis 
in the cancer, hen a curative effect is 
planned, all the radiation treatment should 
be given within eight or ten days. Liver 
metastases are treated cautiously with sub- 
erythema doses from three directions ; they 
respond fairly well to tissue dosages of 1 10 
per cent of an erythema unit, but the three 
treatments should not be given within a 
short period of time. 

Before the rectal cancer is irradiated, a 
colostomy, or the forming of an artificial 
anus, should be done. The reasons for this 
are as follows: faj the diseased part 
should be put at rest; fbj the shunting of 
the fecal current will permit the infection of 
the ulcerated cancer to be treated; (cj it 
permits exploration of the abdomen and the 
determination of the extent of the cancer 
and its regional and visceral metastases, if 
present; fdj at a later date the fibrosis fol- 
lowing the radium therapy may partially 




the necessity of laparotomy, as this affords 
one of the best avenues for the insertion of 
radon seeds into the primary tumor as well 
as into any outlying metastases to lymph 
nodes. It is fallacious to expect control of 
the cancer by the energetic irradiation of 
the primary lesion when the anorectal, 
retrorectal, and paracolic lymph glands are 
involved. Sir Charles Gordon-Watson in- 


lower loop is begun, using 5 per cent sodiurr 
bicarbonate solution for cleansing purposes 
In the absence of feces and with continua 
irrigation the infection subsides and the tu- 
mor seems to become smaller. Two week: 
after the colostomy is made, a pelvic cyck 
of X-irradiation is given, followed almosi 
immediately by interstitial radium therapy 
The colostomy opening, or stoma, is pro- 
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tected by leaded rubber in order to prevent 
injury by the X-rays to the delicate sus- 
ceptible mucosa of the colon. 

In a pelvic cycle of external irradiation, 
usually by X-rays, we employ four or five 
fields ; two anterolateral fields and two 
posterolateral fields, including the sacral 
area. Care must be taken to prevent over- 
lapping of the skin portals. When the can- 
cer is situated low in the rectum, a perineal 
portal may be added, in which case only 80 
per cent of an erythema dose is given to the 
area because of the sensitiveness of the 
vaginal and anal mucosa. 

The tolerance of the small and large in- 
testines to X-rays should be considered. 
Wintz states that the small will tolerate 30 
per cent more irradiation than will the large 
intestine. May gives the following degrees 
of reaction of the intestines to various tis- 
sue doses of radiation: 80 per cent erythema 
dose may cause a slight erythema of the 
intestinal mucosa, with an abundant dis- 
charge of mucus; 110-120 per cent erythe- 
ma dose may produce genuine inflammation, 
with fibrinous exudation and a bloody mu- 
cous discharge; 130 per cent erythema dose 
causes ulceration of the intestinal mucosa. 
Consequently care must be taken to direct 
the rays toward the rectal lesion and to se- 
cure a homogeneous field of radiation. 

External irradiation lessens the hemor- 
rhage from the cancer, diminishes the tox- 
emia from absorption, and later decreases 
the infection of the rectal cancer. Cancer 
of the rectum cannot be cured by external 
irradiation alone. This is because 125 to 
140 per cent of an erythema dose, which is 
delivered to the tumor by a pelvic cycle of 
X-irradiation, is insufficient to sterilize the 
most radiosensitive tumor. So-called cures 
of rectal cancer reported to have been ac- 
complished by external irradiation Avill be 
found to be cases which have not been free 
of disease for five years. 

For the employment of local radium 


therapy, the amount of radium and the fil- 
tration necessary depend on the site and size 
of the tumor and the time of irradiation. 
Radium applicators for surface application 
cannot be satisfactorily used in the rectal 
canal because (a) the dose is too superfi- 
cial ; (1? ) the length of time will not permit 
effective irradiation, and (p) there is some 
danger of the applicator slipping and losing 
its contact with the cancer. If topical or 
surface application of radium plaques is to 
be used as an adjuvant measure in the treat- 
ment of flat, ulcerating growths, the patient 
should be placed in the knee-chest position 
and the rectum thoroughly packed after the 
placement of this type of applicator. Then 
the patient rests in bed quietly without 
movement during the treatment. 

Interstitial irradiation is the really effec- 
tive method of radium therapy. Metal 
radon implants of gold and platinum elimi- 
nate 97 to 98 per cent of the more destruc- 
tive energy, so that even slight necrosis does 
not occur after the implantation of these 
seeds — success absolutely depends on proper 
dosage and accurate placement of them. The 
radium therapist can detect the difference 
in resistance of cancerous and normal tissue, 
when the hollow needles are inserted for the 
deposition of tire radon seeds. 

After the radon seeds or element needles 
are inserted in the rectal cancer, the rectum 
should be packed rvith rubber tissue to keep 
the needles well embedded in the growth, to 
maintain their proper emplacement, to pro- 
tect the intact mucosa below the growth 
from the close proximity of the needles or 
radon seeds, and to allow the free discharge 
of -blood and infected fluids from the sur- 
face of the growth. 

Frequently we prefer to use radium ele- 
ment needles of 10 milligrams strength and 
0.5 millimeter filter. Sometimes ten or 
fifteen of these needles inserted into the rec- 
tal cancer are necessary for effective irradia- 
tion; for this purpose we prefer to have the 
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patient in tlie lithotomy position under 
anesthesia. Either sacral or spinal anes- 
tliesia is a satisfactory method, or nitrous 
oxide anesthesia for the short time neces- 
sary to introduce the needles or seeds. 

All of the rectal cancers are treated from 
below, but, in addition, certain of them can 
be treated from above, c.g., cancers at the 
rectosigmoidal junction are best treated 
from above and below. An operating cysto- 
scope may be inserted into the colostomy 
opening from above, and gold or platinum 
radon seeds introduced into the superior 
portion of the rectal cancer by special hol- 
low needles', or a small proctoscope or sig- 
moidoscope may be inserted from above 
downward and needles with thread at- 
tached introduced through the channel. 

If the cancer is on the anterior rectal wall 
of a female patient, the radon seeds or ele- 
ment needles can be inserted into the cancer 
through the posterior vaginal wall. Exci- 
sion of the coccyx and exposure of the 
rectum posteriorly will sometimes afford a 
better field for the insertion of gold or plat- 
inum radon seeds directly into the tumor 
growth and into the perirectal structures. 
If element needles are used through tlie 
wound, they should not perforate the wall 
of the rectum nor perforate the cancer if 
they are inserted into the cancer from the 
outside. The anus is sewed up previously to 
prevent contamination. Or the radium ele- 


ment needles may be introduced deeply into 
the perirectal cellular tissues by puncture of 
the perineum and anococcygeal raphe with 
a trocar. This procedure requires rigid 
asepsis and constant dressing, if it is not 
to be followed by perirectal suppuration. 
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fitted to jvidge. Without exception, they 
have indicated to the writer their belief in 
the efficacy of the new method, and ex- 
pressed the hope that they will be able to 
be of greater service to cancer patients than 
formerly. 

It is a good omen to note that all of these 
men are cautious in their statements. They 
rightly feel that a great deal of exploitation 
has already been accorded radium, to the 
detriment of its scientific status. Therefore 
it is a pleasure as well as a privilege to state 
that the most enthusiastic comment elicited 
from a leader in massive radium therap)^ is 
that he believes radium mass in dosage of 
four grams or more has an action on tumor 
cells not hitherto achieved, and that he hopes 
hereafter to obtain better results than ever 
before. The writer has, for a number of 
years, been an earnest student of this prob- 
lem and has felt himself unable to render to 
the cancer sufferer the full benefit which 
would have accrued had he been possessed 
of adequate radium equipment. 

It is not intended to convey here the im- 
pression that unless one has four or five 
grams of radium he cannot to an effective 
degree cope with cancer. Many radiologists 
with a small amount of fifty or one hundred 
milligrams can perform excellent work in 
uterine carcinoma or in suitable local 
lesions, but such work is strictly limited to 
private practice and has no bearing on or- 
ganized community work in dealing with 
cancer. 

No individual physician or group of 
physicians depending upon their practice for 
maintenance could set aside funds sufficient 
to purchase a large working quantity of 
radium — meaning a minimum quantity of 
four grams. This amount at the present 
market price costs $228,000. Placing this 
in the proper- cannon or bomb for service, 
and adding other necessary equipment, 
would increase the price to some $300,000. 
It need hardly be emphasized that such a 


radium container must be placed in a suit- 
able location surrounded by all necessary 
protective factors, and, most important of 
all, in the hands of those only who are 
qualified by training and experience to use 
it safely. 

Up to a very' few y'ears ago, radium 
clinics were almost unknown. In America 
there were only' two units, and two in 
Europe. To-day in Europe alone, approxi- 
mately 35 grams of radium is in use^ an 
amount exceeding the world’s entire supply 
ten y'ears ago. 

There are probably in the world to-day 
not more than fifteen medical centers where 
radium in sufficient quantity to cope suc- 
cessfully' with major cancer work is avail- 
able. These centers are approximately 
eqvrally divided between the two hemi- 
spheres. In America, 80 per cent of the 
radium depots are in the extreme eastern 
part of the country'. In Europe, practically 
all the radium is located in the countries 
bordering the North Sea. 

In view of all the foregoing facts, we 
are confronted with the problem of pro- 
viding properly' equipped clinics, available 
to patients of varied financial status ; of in- 
creasing our supply of radium, and of 
educating the public — and to a degree the 
medical profession — as to the specific value 
of radiation treatment, in addition to the 
other means at our command. 

The first two rec^uirements involve finan- 
cial difficulties. The help of municipalities 
or states might be obtained in some cases; 
in others, private aid would be forthcoming. 
There are in America not a few wealthy 
and philanthropic individuals who might be 
interested in helping such a cause if they 
were made accjuainted with the facts, and it 
is sincerely' to be hoped that a movement 
to enlist their help will be organized without 
delay. 

The distribution of cancer clinics should 
follow a well directed, country-wide plan. 



SOILAND: ECONOMIC ASPECTS OF CANCER PROBLEM 


It \Youl(i be poor practice and economy to 
scatter fractional amounts of radium in 
small communities, or in several centers in 
large cities. 

Whether such clinics could he placed on 
a basis which would make them self-sup- 
porting, after the primary outlay was se- 
cured, can not he predicted with accuracy. 
Many patients could contribute something 
to the upkeep, and well-to-do patients might 
be more liberal. However, the clinical cen- 
ter might even then need to he subsidized to 
some extent. 

With such cancer clinics established, it 
would not take the public long to realize that 
here was real help available in certain def- 
inite fields. By the same persistent and co- 
operative methods as were inaugitrated by 
Finsen, of Copenhagen, in the campaign to 
stamp out lupus, we may hope for parallel 
results with cancer. In the space of ap- 
proximately twenty-five years, lupus has be- 
come a comparatively rare disease instead 
of a widely prevalent scourge. 

To best achieve the desirable ends under 
discussion will require painstaking and per- 
sistent work — a relentless publicity cam- 
paign in which all medical men should unite. 
The public must be given the facts and con- 
tinuously urged to come to their doctor at 
the first unusual symptom. When they 
learn that cancer is curable in case the 
primary lesion can be destroyed, their con- 
fidence will be gained, and little by little the 
secondary and tertiar}!' stages of cancer will 
lessen in frequency. 

This may seem a long path and the 
writer’s viewpoint may be criticized, yet he 
believes that when the whole qi:estion of 
cancer is fairly before us and when all 
actual facts which have been accumulated 
are criticall}'^ analyzed, one will acknowledge 
that there does not seem a reasonable pros- 
pect of finding in the immediate future a 
specific remedy for this dread disease. We 
must, therefore, increase to the fullest ex- 
tent the effectiveness of the means which 


are at the present moment under our com- 
mand. 

DISCUSSION 

Dr. George E. Pfahler (Philadelphia) : 
In the first place, I believe that we should 
get help in 90 per cent of these cases of 
carcinoma involving the accessory sinuses, 
as we see them in Philadelphia, from a 
study by means of the roentgen rays, in- 
steady of 5 per cent. Certainly that is our 
experience. It may be that Dr. Quick gets 
these cases in a much earlier stage, and I 
believe that probably in the earlier stage the 
X-rays will not be of great help in making 
a differentiation. One of the chief factors 
in the diagnosis of carcinoma in any part of 
the body is invasion, and if, in the study 
of the accessory sinuses, you can establish 
invasion, and if you have carcinoma in- 
volving, for example, the maxillary sinus, 
there is apt to be invasion of the surround- 
ing structures, and you will get erosion and 
decalcification of the neighboring bones; 
then it is rather definitely localized. That 
is, it is not a general decalcification affecting 
all the bones of the face, but, rather, the 
bones in the region of the tumor area. It 
can be traced back into the ethmoid cells, 
and if those cells are destroyed, and par- 
ticularly if they are destroyed on one side, 
one recognizes the condition as one of car- 
cinoma. If tliere is erosion in the floor of 
the orbit, in the inner wall, or in the superior 
wall of the orbit, when the ethmoid cells are 
involved, there is present an indication that 
one is almost certainly dealing with malig- 
nant disease. 

I agree with Dr. Quick in that we must 
judge each particular case by itself and 
adapt our treatment to the individual case 
in hand. If the patient needs drainage, 
drainage must be established; but I also 
agree with him that we must not operate 
merely for the sake of taking away part 
of the tissues. I believe, with him, that a 
microscopical study and a biopsy should Ixi 
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made with as little trauma as possible, ex- 
cepting only instances when that trauma 
must be done for the sake of establishing 
drainage or finding means of applying radia- 
tion to the disease. 

I agree with Dr. Widmann that the 
method which he has described and which, 
as he well knows, we have used in our office 
for about three or four years, is highly ef- 
fectual. It is based chiefly upon the second 
principle brought out by Regaud, namely, 
that the more highly filtered your radium is, 
the less damage there will be to the normal 
tissues, and by this high filtration and the 
prolonged irradiation which is possible as a 
result, you are also to destroy the carcinoma 
tissue with little or no damage to the normal 
tissue. I made a report on this subject be- 
fore the international conference on cancer 
in London last Summer, and it was a great 
satisfaction to me, when I visited the radio- 
logical institute — the Radiumhemmet — in 
Stockholm, and the Radium Institute in 
Paris, to find that they were using exactly 
the same method, namely, high filtration, 
prolonged irradiation, and radium packs 
wherever there was room or opportunity to 
appl)^ them. They were thereby getting re- 
sults with almost no destruction of normal 
tissues, and that is the principle. Inside the 
mouth }"ou cannot use radium packs. You 
must, b)" means of these lead applicators, 
as Dr. Widmann has described, apply them 
in different parts of the mouth. I common- 
l)’^ use 2 mm. of platinum, which is equal to 
about 4 mm. of lead, but anywhere from 1 
to 2 mm. of platinum — 1 mm. of platinum 
in filtration is equal to about 2 mm. of lead. 
By this high filtration, one gets a tremen- 
dous effect on the cancer cells without great 
damage to the normal tissue cells, and I 
think that is the great secret of success. I 
have had the experience in four cases of 
getting complete disappearance of the can- 
cer after it had invaded the interior of the 
maxillary bone — clearly demonstrated, so 
that there could be no question as to the 


invasion — and get complete recovery, with 
retention of the bone structure. While I 
was visiting the Radium Institute in Mon- 
treal in October a year ago, Dr. Gendreau 
showed me two cases, "with involvement of 
the lower jaw bone, in which he had ob- 
tained just those results, namely, recovery 
by the use of this very higlily filtered radia- 
tion. More and more I am using 2 mm. of 
copper filtration in connection with high 
voltage rays. Now perhaps the physicists 
say there is no difference, and some of the 
biologists claim there is no difference in the 
tests they have made, but from a clinical 
standpoint there is no question about it in 
my'^ mind — that the high filtration gives dif- 
ferent results from those you obtain from 
the lower filtration. Even in the book trans- 
lated by Dr. Schmitz, Friedrich’s experi- 
mental work, you will find it recorded that 
the biological effect for the same amount of 
intensity of irradiation is two and a half 
times as great when you are using pure 
gamma rays as when you are using any of 
the various grades of X-rays. This writer 
found, as probably all of us have found, 
that in proportion to the intensity delivered 
to the affected parts, there is practically no 
difference between no filtration and up to 
half a millimeter of copper, but I do believe 
that we have unquestionably better clinical 
results. 

Dr. Soiland has struck the keynote of the 
whole cancer problem in urging that we 
educate the public to the importance of early 
recognition of cancer and the early and 
complete treatment from the very first sign 
of it. If we can do that, many of these 
other problems will disappear. 

Dr. Douglas Quick (closing) ; Just 
one word about the paranasal sinuses in 
order that Dr. Pfahler may not misunder- 
stand what I was saying about radiographic 
diagnosis. I was referring to those cases 
in which we would have to depend entirely 
upon films to make a definite diagnosis of 
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malignant disease. We get a great deal of 
help, of course, from films in the more ad- 
vanced cases, where we can clinically de- 
termine pretty much the same thing by va- 
rious direct examinations alone. If we could 
get more help in the earlier diagnoses of 
these lesions and the differentiation of them 
from the inflammatory processes, we would 
be a good bit ahead. May I add one word 
to Dr. Widmann’s paper, anticipating his 
closing later? 

The Chairman: Certainly. 

Dr. Quick: I just want to add a word 
of appreciation of Dr. Widmann’s presenta- 
tion on combining the various qualities of 
radiation. I believe we sometimes think too 
much of the quantity of radiation and give 
too little thought to the quality. While, 
from the biological standpoint, some of the 
clinical observations are not entirely sup- 
ported, I think the more we have clinical 
observations from different centers and 
clinics, the more we will be encouraged in 
believing in them. We have felt that the 
shorter wave length of heavily filtered 
radium, in combination with X-radiation, 
permits considerable clinical advantage over 
using the radiation of just one type. I was 
particularly interested in the diagram of ir- 
radiation within the mouth, showing the 
rather uniform distribution in percentage of 
erythema throughout the tumor-hearing 
area. I wish Dr. Widmann would tell us, 
in closing, something of the histology of 
these metastatic growths in which metastatic 
cervical nodes regress on gross examination 
for a temporary period. I ask that for two 
reasons, the first of which is because of the 
percentages which he had on that slide, 
which were around three, four, and five ery- 
themas. There are certain of the embryonal 
epidermoids, transitional cell types, etc., 
which three or four erythemas, or occasion- 
ally even less than that, will apparently 
completely clear up. With the adult type, 
however, it has been our experience that it 
takes seven to ten erythemas to actualh'- 


eradicate the disease, and I cannot get that 
out of mind, when we see what would ap- 
pear at times to be rather unusual results. 
Sometimes I wonder if masses that seem 
to disappear permanently, metastatic from 
adult types of growth, may not have been 
put down on the record as metastatic, but 
are probably in the end inflammatory. I 
wonder if we sometimes do not misinterpret 
bone changes about the jaws when they are 
inflammator}^ rather than definite extensions 
into the bone. W e have had difficulty 
aplenty with the secondary invasion of bone 
in adult types of epidermoid carcinoma, and 
except where occasionally a large area of 
bone is completely devitalized by irradiation 
and later exfoliated, I have not seen definite- 
ly proven secondary invasion of bone clear- 
ed up by any t3'pe of irradiation 'without 
sequestral separation. 

Dr. Pfahler: Dr. Quick has asked me 
to make an explanation which I took it for 
granted was understood. In speaking of 
these bone carcinomas, we give as high as 
sixty thousand milligrams of radiation ex- 
ternally, and we give three to four thousand 
milligram-hours inside the mouth. All of 
this treatment to affect a carcinoma of the 
jaw is not given externally, but is given 
intra-orally, as was indicated in Dr. Wid- 
mann’s paper, and I took it for granted that 
that was understood. 

Dr. Henry Schmitz (Chicago): The 
papers presented hardly permit of a discus- 
sion. They are of so masterly a character 
and are based on such a vast number of ob- 
servations that little can be added. The re- 
sults given correspond to those published in 
the literature. Dr. Healy stated that pri- 
ority for the combined X-rays and radium 
treatment in carcinoma of the cervix should 
be credited to Dr. Baile}’. If Dr. Bailey 
started the method in 1915, I preceded him 
at least by one year. I wish to say that we 
have used the small field method since 1912. 
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We added radium to the X-ra)' treatment in 
the beginning of 1914, and the first report 
of this work which we had done \vas made 
at the meeting of the American iMedicai As- 
sociation at San Francisco in 1915. 

As far as the histological grouping ac- 
cording to the predominating cell t 3 'pe is 
concerned, we feel that the cell type alone is 
not as reliable an index of the degree of his- 
tological malignancy as the study of ana- 
plasia, differentiation and undifferentiation, 
and the behavior of the stroma. I shall con- 
sider these factors in a paper to be presented 
this afternoon. 

There is a tendency in the various clinics 
to increase the radiation doses, especiall}^ in 
the prickle-cell and transitional cell type can- 
cers. This change in treatment may be at- 
tributed to the scientific investigations of the 
radiosensitivitj' of tumor cells by Ewing. 
Ewing’s work has influenced radiology more 
than any other factor. It has taught us to 
corroborate our clinical observations with 
pathological evidence. Ewing’s deductions 
are so logical and so scientific that it has 
been impossible to refute them by any means 
whatsoever. 

Edith H. Quimby, i\I.A. (New York) ; 
I should just like to describe briefly the way 
in which we derived those tissue doses Dr. 
Healy presented. The method of determin- 
ing tissue doses due to X-ra}'S is welt known 
and need not be discussed : the dose close to 
a small source of radon actually placed 
within the tissues is quite another matter. 
For the bomb and the tube we have used 
the method of submerging both the radiat- 
ing source and the measuring ionization 
chamber in the water phantom, and deter- 
mining the relative intensit}- of radiation at 
different distances from the source. For 
positions close to the source, the possible er- 
ror is rather large, due to the size of the 
ionization chamber relative to the distance 
considered. For larger distances this factor 


is less important. These measurements gave 
only relative intensities. For the actual 
er^’thema dose, that is, the amount of radia- 
tion from a tube necessary to produce a 
threshold erythema, a different type of ex- 
periment was necessarv. The tube was em- 
bedded to a known depth in beeswax and 
strapped to the skin of patients for varying 
lengths of time until the dose Avas found 
which produced a faint erythema in 80 per 
cent of all cases and no visible effect in the 
other 20 per cent. This is 150 mc.-hf- 
through a centimeter of wax, or tissue. 
Then a treatment of 1,000 mc.-hr. Avith a 
single tube Avould deliA'er 654 erythema 
doses at a distance of 1 centimeter. The 
data obtained Avith the Avater phantom per- 
mit the calculation of the erythema dose for 
other distances. The erythema dose for the 
bomb has been determined in a similar but 
someAA'hat more complicated manner. On 
Dr. Healj^’s figure, the doses indicated for 
the points very close to the tandem are verj' 
great. They are subject to a large error, as 
I haA'e stated. For these points this is un- 
important. We knoAV that they get A'ery 
much more radiation than they need, but 
they must, if more distant points are to be 
adequately irradiated. The doses indicated 
for points at greater distances represent 
quite Avell the amount of radiation actually 
delivered there. What Ave hope to do after 
study of a large number of cases, is to find 
the amount of radiation aaLIcH avc may ex- 
pect to produce satisfactory regression, and 
then to try so to plan our treatments that 
CA-ery part of the lesion shall receiA^e at least 
this dose. 

Dr. Fraxcis Carter Wood (Ncav 
York) : What impresses me as the most in- 
teresting part of the presentation is the con- 
A'ergence of opinion AA'hich is so CA'ident — the 
codification, so to speak, of various technics 
— the appreciation of the value of histologi- 
cal studies of the tissues, not only of the epi- 
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tlielial cells but of the connective tissues also, 
and the accurate measurements of dosage, 
combined with an approach to a standard 
method of treatment. It is interesting to 
note also that the early experiments which 
were done in the laboratory on animal tu- 
mors are now being confirmed by the studies 
on human tumors. In the early publications 
it was stated that four to six erythemas 
were necessary to kill all the cells of an ani- 
mal tumor. We are now appreciating that 
this amount or even more must be given to 
obtain cures in human carcinoma. I feel that 
those who have the large choice of material 
at their disposal owe to the rest of us who 
perhaps have not so much, the publication of 
monographs not only including the clinical 
history of the case with the results of physi- 
cal examination, but also photomicrographs 
of all tumors and vastly more detail as to 
treatment than we can get from papers of 
the type read here. The Ma)'o Clinic, and 
the Memorial Hospital, of New York, I 
think, might well issue a complete and de- 
tailed atlas of the type of tumors which they 
treat, together with the results, in order that 
pathologists throughout the country may 
learn of the detail of the tumor groupings 
and the clinical results which have been ob- 
tained. There is a good deal of divergence 
of opinion still as to the grouping types and 
some criticism of the value, which I think 
is quite unwarranted. No one thinks that 
by examining a bit of a scraping from a cer- 
vix that a prognosis as to the ultimate cure 
can be giA^en, because that is only one por- 
tion of the condition. After all, the small- 
est cervical tumor, AAdiich any one Avould 
think Avas curable Avith perfect ease by ra- 
diation or b}^ surgery, may already have 
metastasized to the pehde nodes, something 
AAdiich can never be determined and the rea- 
son, I think, Avhy Ave still do not get 75 or 
100 per cent of cures even in faA'orable 
cases. But just such mass material as these 
large clinics haA’-e in their records is in- 
A’-aluable, if it can be giA'en in great de- 


tail. There are monographs published on 
v^astly less important matters than these. 

It is interesting to hear Dr. Healy say 
that they treat certain adi^anced cases Avith 
X-ray first. That, as )^ou knoAv, is Regaud’s 
practice. I have seen a patient Atdio could 
not come into the hospital for a couple of 
weeks for personal reasons, A\diom Ave treat- 
ed Avith X-ray. When the time came for 
the insertion of radium, the tumor had en- 
tirely disappeared. The radium AA'^as insert- 
ed, hoAvever, since Avhich time — a year and 
a half — the patient has been Avithout the 
slightest symptoms. This shoAvs Avhat can 
be done by radiation externally as a prelim- 
inary cleanup preparator}”^ to the insertion of 
the radium, Avhich is, hoAvever, also neces- 
sar)', in my opinion, to get the high local 
dosage required to destroy the tumor cells. 
After all, AA’^e must realize that no matter 
hoAv carefully AA’^e group or hoAv thoroughly 
Ave study these tumors morphologically, only 
an approximate idea is obtained of their bi- 
ological peculiarities. An experiment Avhich 
AA^as done in my laboratory by Df. Woglom 
and has long since been forgotten illustrates 
this point. Three breast tumors occurring 
in the same mouse Avere transplanted into a 
large series of animals. These breast tu- 
mors are indistinguishable in their morphol- 
ogy, but one tumor took in about 80 per cent 
of the first inoculations, showing it to be of 
very high malignancy; another tumor took 
in about 50 per cent, shoAving moderate ma- 
lignancy, and a third tumor took in 8 per 
cent, Avhich is about the malignancy of a 
basal-cell tumor of the human skin. These 
fluctuations can be eliminated onlj'^ by mass 
statistics, and a combined study of three or 
four thousand cervical tumors, Avith suitable 
pictures of selected fields, Avould be an in- 
A^aluable contribution to cancer. This can 
be done by tAvo or three large institutions in 
this country. 

It is perfectly CAudent that the time has 
passed for surgery of carcinoma of the cer- 
A'ix. It is also perfectly evident' that the 
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general surgeon or the general radiologist is 
not in a position to treat these patients as 
effectively as the}'’ can be treated in large in- 
stitutions. The inevitable result must be the 
concentration in institutions of large 
amounts of radium, which the ordinary hos- 
pital cannot afford to purchase, and the con- 
centration also of patients in special insti- 
tutions where such treatments can be carried 
out according to standard methods. I do not 
agree with many that the treatment of car- 
cinoma of the cerA'ix with radium intelli- 
gently and properly is a very eas}' matter. 
It requires experience; it requires ample 
equipment and careful measurements. How 
many hospitals have a physics department 
that can carry out the measurements which 
have been discussed here to-day? How 
many have a gram or two of radium avail- 
able for the few cancer patients they will 
admit? It means, I believe, that ultimately 
there will be throughout the country special 
cancer institutes in which the patient suitable 
for radiation therapy can be treated in the 
best possible way. 

Dr. Harold Swanberg (Quincy, III): 
There were several points concerning Dr. 
Healy’s paper which I should like to empha- 
size. The first is in regard to the cervical 
infection that invariably accompanies cervi- 
cal carcinoma. I think most radiologists 
have not appreciated the importance of con- 
trolling this condition before proceeding 
unth the radium treatment. There is a tend- 
ency among a good many radiologists, as 
soon as tliey have diagnosed a carcinoma of 
tlie cervix, to immediately apply radium. 
This, to my notion, is somewhat of a mis- 
take. 

We may secure an undue temperature re- 
action and a severe complication if we apply 
radium before the patient has had an oppor- 
tunity to partially recover from the infec- 
tion that invariably accompanies these cases. 
Our method of procedure is the same as 
Dr. Healy is doing, that is, copious, warm, 


vaginal douches two or three times a day, 
administered for a week preceding the in- 
sertion of the radium. During this same in- 
terval, we institute our X-ray treatment. If 
I understood Dr. Healy correctly, I believe 
he said that in the majority of his cases he 
used the X-ray following the radium treat- 
ment. Dr. W ood, I believe, interpreted this 
point differentl}'. We are giving a more in- 
tensive, or I might say a more saturated, 
method of treatment than Dr. Healy is giv- 
ing. Instead of giving five exposures, our 
treatment lasts over two or three weeks, 
keeping the X-ray dose at the so-called sat- 
uration point. 

If we are going to really accomplish a 
great deal in the treatment of carcinoma of 
the cervix, we must adopt a method of treat- 
ment that can be generally carried out, be- 
cause it is impossible to get all of our pa- 
tients to the few cancer clinics that have a 
comparatii'ely large amount of radium avail- 
able. I think the average radiologist should 
not be discouraged because he does not pos- 
sess a gram of radium, and that a great deal 
can be done for these patients with smaller 
amounts, in the same manner that Regaud 
is applying it at the Radium Institute of the 
University of Paris. You will recall that he 
is using between sixty and seventy milli- 
grams of radium to treat his cervical cancer 
patients, and I think his results compare 
very favorably with some of the best work 
done in this country. Dr. Healy evidently 
does not think well of long continued radia- 
tion as compared to radiation administered 
in comparatively short periods of time, 
but, on the other hand, the results he is able 
to attain are not a great deal superior to 
those Regaud has secured -with the “small 
amount, long duration” technic. 

Dr. George E. Pfahler (Philadelphia): 
Any report that Dr. Schmitz makes is bound 
to be instructive, because he goes into the 
conditions so thoroughly. He has made a 
real contribution to radiolog)’’ in his group- 
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ings, particularly of carcinomas of the cer- 
vix. He first gave tliis grouping at the New 
Orleans meeting of the American Radium 
Society, and I am sure that this has helped, 
to a great extent, to clarify the classification 
of cases and to help us to determine about 
what our results should be and what the line 
of treatment should be. He has carried this 
on to the study of breast cases, and there can 
be no question as to the value of this group- 
ing. I agree thoroughly with him that we 
should eliminate the words “operable” and 
“inoperable,” because the question of oper- 
ability is influenced by too many factors 
which vary with the individual operator. 
In some instances the surgeon is influenced 
by his interest in the patient, sometimes bj^ 
his interest in his statistics, and in others 
merely by sentimental interest; but group- 
ing these cases pathologically or by the ex- 
tent of the disease will help us in the future 
to learn what should be done in any partic- 
ular group under consideration. Now I per- 
sonally am more impressed by the clinical 
grouping than I am by the histological 
grouping, because the important thing, when 
a patient comes before you, is to know what 
shall be done with this patient. If you op- 
erate in order to get the specimen under the 
microscope, you have already decided what 
you are going to do, and while it is of sci- 
entific interest to work out these problems 
and determine how nearly they fit in Avith 
the clinical problems, the clinical grouping 
is certainly of the greatest practical im- 
portance. Dr. Schmitz’ classifications, both 
the clinical and the histological, have ap- 
parently fitted in very well. I Avould like 
to hear, however, in his closing remarks, 
as to whether the clinical group Avhich 
he marks “Group 4” corresponds to the 
histological grouping 4, or whether some of 
the clinical groups in which the disease 
was strictly localized also belong to Group 
4 of the histological grouping. That, of 
course, would then necessitate a separate 
grouping as to the end-results. Dr. Stanley P. 


Rcimann and Dr. Eugene Case, during the 
past year, have taken a group of breast cases 
in which the end-result was knowm, submit- 
ted the microscopical specimens to several 
pathologists, allowing them to classify these 
cases according to the microscopical findings 
in these slides. When these end-results 
were compared with the end-results obtained 
clinically, unfortunately they did not corre- 
spond in any sense. Now, in making a spec- 
imen for microscopic study, we must bear 
in mind that a great deal depends upon the 
judgment of the pathologist in picking out 
the particular specimen he puts under the 
microscope, for it is utterly impossible for 
the pathologist to examine all of the tissues, 
and this fact must influence the final group- 
ixig. Dr. Schmitz has brought out another 
very interesting clinical fact, namely, that 
his figures are 17.5 per cent of cures — -five- 
year cures — counting all of the cases, or, in 
other words, the absolute cures. These cor- 
respond pretty generally with the results 
that are being obtained throughout the 
world, and they are very similar to the re- 
sults obtained whether the patient is operat- 
ed upon or treated by irradiation. Likewise, 
the results obtained in the localized and bor- 
derline groups. Class 1 and Class 2, accord- 
ing to Dr. Schmitz’ grouping, run some- 
where between 40 and 45 per cent very gen- 
erally throughout the world. There, again, 
the end-results are very similar, no matter 
whether the cases are operated on or treated 
by irradiation. We have, however, favored 
irradiation as the best treatment, eliminating 
about 17 per cent mortality from the Wer- 
theim operation in carcinoma of the cervix. 
It would seem that if we can educate the 
public and the men in general practice to 
pay attention to the earliest signs of malig- 
nant disease and have the cases treated 
either by radiation or operation, we would 
get results up in the region of 60 or 70 per 
cent. I believe if we can spread the infor- 
mation that there is hope of successful treat- 
ment of the primar}'^ lesion in the early stage 
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by irradiation, the public — the women who 
have these carcinomas of the cervix or 
breast — will be more willing to come for 
treatment in the early stages. 

Dr. W. H. McGuffin (Calgary, Al- 
berta) : Dr. Soiland has made three state- 
ments to which we should give some 
thought. 

(1) “Approximately 70 per cent of our 
cancer cases are incurable,” therefore, from 
the economic rdewpoint we should do all 
possible to prevent this disease, particularly 
through the aid of periodic health examina- 
tions and public education. 

(2) That “80 per cent of the cancer 
patients are financially unable to compensate 
the medical practitioner for the necessary 
treatments.” This would seem to justify 
the Doctor’s contention that state assistance 
is, in part, a solution of the problem. 

(3) “The advisability of centrally lo- 
cated cancer clinics for the diagnosis and 
treatment.” Truly we are in accord with 
this point. It is only necessary to study the 
splendid accomplishments of such clinics in 
order to make us realize that this constitutes 
the ideal method of handling our cancer 
cases. 

Dr. Francis Carter Wood (New 
York) ; As I said this morning, the inter- 
esting part of all this work is that we are 
coming to standard methods of radiation. 
No one has had more influence on our work 
than Regaud, and the reason why Regaud’s 
work is so good is that he has based it en- 
tirel}"^ upon biological investigations in which 
he could observe accurately the changes 
which took place, with accurate measure- 
ments of the quantity of radiation applied. 
As I remember it, Kroenig and Gauss were 
the first to call attention to the fact that 
when equal doses were administered, the ef- 
fects were equal. These were, however, 
doses administered at a fairly rapid rate, and 


Regaud’s great contribution to our subject 
lies in slowing down the rate. If, for in- 
stance, you give a sufficient dose to cure a 
mouse tumor in the animal, you will get a 
severe radiation burn ; if you split that dose 
into two or three, you can cure the tumor 
without damage to the skin. The reparative 
processes of the normal tissues, of course, 
are greater than those of the pathological in 
man}^ instances — not always. The cases in 
which it is no greater are those which escape 
any benefit from radiation. In those in which 
there is a differential, there is an advantage 
in greatly prolonging the time, if possible, 
and that touches very closely Dr. Soiland s 
point of the institutional treatment of can- 
cer. If we are going to treat patients with 
prolonged doses of radium, they must be 
kept under observation in hospital wards for 
periods of from two to three weeks, during 
which time the treatment is going on. It 
is Professor Regaud’s chief complaint that 
he has no beds under his direct control and 
that he has to go to distant hospitals to 
follow his patients, where he can have no 
satisfactory supervision over them. If we 
are going to radiate patients with a filter of 
two millimeters of copper and gain the 
benefit of prolonged radiation, they must 
be hospitalized. Very few patients will 
stand the dosage given by Dr. Coutard 
and his assistants — five hours for ten con- 
secutive days ; that is beyond the endurance 
of most human beings. The principle is to 
catch the cells when they divide and to pro- 
long the time sufficiently to get all these 
cells and at the same time spare the normal 
tissues which can regenerate more rapidly 
than the abnormal, owing to their greater 
vascularity and other qualities which we do 
not fully understand. Whether we will ever 
achieve 100 per cent with all these methods, 
is, of course, extremely doubtful, but every 
year shows a distinct gain over the previous 
one. However, it must always be remem- 
bered that every time a meeting of this 
Societ}^ has been held, someone has hoped 
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that some particular technic of his was bet- 
ter than anyone’s else, and we know that 
these ideas and impressions are not always 
the best g^iide. The only way to advance 
steadily is to combine all the information 
we have, to compare notes as much as pos- 
sible, to visit one another’s laboratories and 
institutions, and not to remain too isolated. 
There are important facts to be leaimed in 
Stockholm, in London, and in Paris, and 
it is to be hoped that the information which 
is available in published records will be 
carried throughout the United States. I 
hope this may be accomplished by the new 
extension of the Journal of the Radiological 
Society which promises so much. I would 
like to see that Journal contain translations 
of the more important contributions of the 
French and German radiologists, which 
hitherto have evidently escaped the eye of 
many of our colleagues. 

Dr. B. P. Widmann (closing): If we 
are to depend upon the caustic action of 
radiation in the treatment of deep-seated 
malignant disease, then obviously radiation 
therapy can never be considered as an ideal 
procedure, because adequate intensities in 
the deeper-seated structures cannot be at- 
tained without danger of damaging the in- 
tegrity of the normal tissues. Every effort 
during the past year and a half has been 
spent in building up doses that will permit 
the delivery of two to three times the usual 
amount of treatment, and this could be done 
onl)'^ by using extremely short wave length 
radiations. The principles expounded by 
Regaud, of the Curie Institute in Paris, are 
being adhered to insofar as continuing radia- 
tion over a long period of time (a total of 
from 8 to 10 days). We have not had an 
opportunity to have histological studies of 
enlarged lymph nodes made. We hope to 
be able to present some study of the tissue 
changes following extremely short wave 
length radiations in the near future. In two 
recent autopsies on patients with advanced 


pelvic cancers. Grade 4 involvements, all evi- 
dence of disease in the pelvic region had 
disappeared; in one case metastasis to the 
liver was found and in the second case no 
evidence of disease could be determined any- 
where. In another instance a patient is still 
living and symptom-free following treat- 
ment for an extensive pelvic cancer causing 
a rectovaginal fistula. There is no proof 
that the better biological effects will be ob- 
tained by short wave length radiations. 
There is evidence to support both types of 
radiation, but if further progress in the 
treatment of advanced cancer is to depend 
upon the principles of radiation, then it is 
reasonable to assume that some means of 
delivering still greater quantities of radia- 
tion to the tissues must be devised. This 
development must naturally be along lines of 
using qualities of radiations that will pre- 
serve normal structures and still be elective 

for cancer cells. 

-/• 

Dr. G. E. Binkley (closing) : I cannot 
agree with a previous speaker, because the 
amount of radium at our disposal is limited. 
Under these circumstances, radium should 
be used at the portals of entry which allow 
the greatest dosage at the site of the tumor, 
and high voltage roentgen rays, which are 
available in unlimited amounts at a very low 
cost, at the portals where a smaller fraction 
of the skin dosage reaches the tumor mass. 

Dr. Robert E. Fricke (closing) : I 
agree with Dr. Heal)^ regarding the manage- 
ment of the cases in which there are foul 
and sloughing growths. It is usually more 
expedient to clean up the necrotic field and 
apply vaginal packages of radium before the 
intracervical or interstitial applications are 
started. We usually divide treatments, us- 
ing the universal 50 milligram applicator or 
an equivalent radon tube, and a complete 
treatment may consist of six to eight portals 
over a period of two to three weeks. Be- 
tween treatments, patients are permitted to 
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be up and about, so as to maintain or con- 
serve their general health and strength. The 
best results are obtained by intensive treat- 
ment, to suit the individual needs of the pa- 
tient. In the inoperable group, with health 
undermined, only limited treatment should 
be attempted; however, in a few of these 
cases complete treatment will be well toler- 
ated. 

Dr. William P. Healy (closing): Dr. 
Swanberg and Dr. Wood are both correct 
in their conclusion from my paper. We for- 
merly treated all our cases with radium as 
the first application, radium per vaghiam 
and the bomb, or some application against 
the surface, and then the radium capsules 
within the cervical and the uterine canal, 
and by burying gold filtered seeds in the 
outer borders of the cervical lesion. Then, 
ten days to three or four weeks later, 
depending on the amount of the constitu- 
tional and local reaction to the application of 
the radium, we followed that series of treat- 
ments with the X-ray cycle. However, as I 
stated in the latter part of my paper, we are 
now doing a different procedure, particu- 
larly in the 60-odd per cent of advanced 
cases. In those, we endeavor to precede any 
radium application by the high voltage X- 
ray cycle and the use of copious antiseptic 
vaginal douches. We believe it is a better 
procedure for that group of cases, and I am 
not so sure but that I shall also, in time, 
treat even the early or favorable cases in the 
same way, by giving them the X-ray cycle 
first. 

I feel that there is room for small groups 
of men here and there about the country, 
with small amounts of radium in their pos- 
session, who are interested in the cancer 
problem. I feel that there is not only room, 
but a great necessity for such groups, and 
that they can treat cancer to advantage. I 
feel that large institutions have a wide field 
because of the great number of cases treated 
by them. They represent centers of educa- 


tion and instruction, because of their large 
endowments and their laboratory facil- 
ities for research. They are very necessary, 
but I feel that the treatment of cancer cases 
throughout the country can never be prop- 
erly carried on unless individuals here and 
there who are interested in the subject can 
continue to do their work. 

Dr. Henry Schmitz (closing) : I wish 
to thank Dr. Pfahler for his very kind dis- 
cussion. His expression of appreciation of 
the work presented here to-day means more 
to me than one may realize. 

The Clinical Group 4 carcinomata differ 
from the Histological Group 4 carcinomata. 
The Clinical Group 4 carcinomata are deter- 
mined by the extent of the growth; chiefly 
whether it has caused metastases or whether 
it is fixed. The Histological Group 4 car- 
cinomata are determined by the microscope 
and are characterized by a high degree of 
anaplasia and undifferentiation. One may 
"find a Histological Group 4 carcinoma in a 
Clinical Group 1. 

Broders, Greenough and others influenced 
us to apply their findings to our cancers. 
The only difference is that Hueper has at- 
tempted to name the various factors which 
constitute the malignogram and to give a 
method of numerical evaluation for each one 
of these factors. Thus the work may be 
duplicated by any one familiar with pathol- 
ogy. The clinical grouping, also, has ad- 
vantages. It gives definite indications for 
the method of treatment which will prove 
adequate; it aids in the prognosis, as one 
may determine the relative chance of result 
of treatment. Finally, it gives a definite ex- 
planation of a clearly localized, a doubtfully 
localized, and an advanced and terminal 
stage of cancer. 

Dr. Albert Soiland (closing) : I am 
sure you all agree that the value of these 
cancer symposia can hardly be overestimated. 
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If we come together year by year in this 
manner, we will certainly acquire more 
knowledge, learn what the other man or in- 
stitution is doing, and this type of informa- 
tion in a subject as difficult to understand as 


cancer, is invaluable. Such a symposium as 
this contains practically all the present-day 
knowledge on cancer, and will prove of in- 
estimable value to every institution of learn- 
ing. 


RADIOSENSITIVE TUMORS AND TU-MORS THAT FIRST 
SHOULD BE SUBJECTED TO OPERATION^ 

By JOSEPH COLT BLOODGOOD, M.D., Baltimokl, Makylaxd 


W E are learning that it is impossible 
to tell, in the early stage of all tu- 
mors and local lesions, the exact 
diagnosis clinically, or to determine, even 
when a biopsy is done, whether a palpable 
mass or a bone lesion seen in the X-ray is 
radiosensitive or not. As our experience be- 
comes larger, we are discovering that many 
lesions are radiosensitive. Both theoreti- 
cally and practically, whether there is to be 
an operation or not, it is wiser to try radia- 
tion first (with certain exceptions, to be dis- 
cussed), either with X-ra)'S or with radium. 

I have no evidence that this initial radiation 
is ever harmful. More recent experience in- 
dicates that any operation which incomplete- 
ly removes the tumor locally, produces con- 
ditions that make secondar}’- radiation less 
valuable. 

It seems possible to classify local lesions, 
whether clinically malignant or not, into two 
groups; The first, those upon which radia- 
tion should be tried first; second, those upon 
which complete excision, with or without 
biopsy, should be the operation of choice. 
I will discuss the first group, because 
there are a number of new features which, 
so far as I know, have not been dwelt upon 
by cancer students in their publications. 

Palpable Lumps beneath the Skin and in 
the Soft Parts . — We have classed these in 
the laborator}- under tivo large headings: 
benign connective tissue tumors and sarcoma 
of tlie soft parts. There are a few subcuta- 
neous tumors of epithelial origin, for exam- 
ple, the dermoid, that occur in the same lo- 
calities as tire benign and malignant connec- 
tive tissue tumors. However, when the lump 
is felt in the breast, or distinctly in the thy- 
roid gland, it is my experience that opera- 
tion, except when the tumor is distinctly 
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clinically maligirant, should be the first 
choice. The reasons for this will be given 
later. 

The benign connective tissue tumors that 
mar' occur in the tissues between the skin 
and the bone, are different trapes of hemangi- 
oma and lymphangioma, of which the for- 
mer is the more common, and the xanthoma 
the most difficult to diagnose at biopsy. 
Then comes the large group of fibromas, so 
common on the tendon sheaths, and these 
are often xantliomas. W hen situated In the 
abdominal wall the}' are called desmoids. As 
a matter of fact most of these desmoids of 
the abdominal wall represent different stages 
of myositis of the rectus muscle. The be- 
nign connective tissue cysts are simply rare 
types of angioma, or of traumatic origin. 
There is no necessity here to go further into 
the various types of sarcoma. The most 
striking feature, in our studies of some five 
hundred cases of sarcoma of the soft parts 
in the past forty years, is that recurrence 
followed in about one-third of the cases, and 
as a rule in the cases that recurred the orig- 
inal tumor had been small, easily accessible, 
and had been removed by enucleation, or 
shelling out, either because the operator was 
ignorant of the danger of doing this, or be- 
cause of the fact that the tmnor was near an 
important nerve or blood vessel. This is 
especially true when the mass is in or near 
the parotid or the facial nerve. 

I have found that nerve sheath tumors, 
whether benign or malignant, are often ra- 
diosensitive, especially in the early stage. I 
feel confident that if these five hundred pa- 
tients whose cases have been studied in the 
laborator}% had come under obsenmtion 
early and had received X-ray or radium ra- 
diation first, there would have been no re- 
currences locally perhaps, although many o 
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them would probably have had to be prop- 
erly operated on later. 

Let us briefly repeat here again the dog- 
matic statement which, I think, is based on 
sufficient evidence to justify it, that no harm 
is done by subjecting a subcutaneous nod- 
ule to radiation first, except when it is sit- 
uated in certain localities, as in the breast 
and thyroid gland, where experience favors 
operation first. Radiosensitive tumors — 
with certain exceptions, one of which is the 
giant-cell tumor of bone — show, after a few 
treatments, the same immediate effect as the 
gumma does after intravenous therapy. It 
may be helpful to the reader if we here note 
observations already recorded on this type 
of tumors in all localities, with some sug- 
gestions as to a better method — as least to 
be tried. This means that we must mix the 
two groups — those which should have ra- 
diation first and those which should not. 

Bone Tumors . — I have selected this group 
first, because the X-ray pictures the actual 
presence or absence and degree of bone for- 
mation and bone destruction, unth and with- 
out fracture, expansion of the bone shell, 
etc. 

I have observed radiation in every type 
of bone disease or bone tumor, benign and 
malignant. The dangers have been those 
common to radiation by inexperienced indi- 
viduals — a superficial or deep burn. There 
is no necessit}’- for this to-day. Take, for 
example, a bone cyst in the shaft of the hu- 
merus in a girl aged twelve. It was ob- 
served by experienced surgeons, patholo- 
gists, and roentgenologists about five years 
ago. It was diagnosed malignant and given 
intensive X-ray treatment. There followed 
a dermatitis and cellulitis of the skin and 
soft parts, with destruction of tissue and an 
osteomyelitis, with the formation of a se- 
questrum. The girl’s arm to-day is almost 
useless. 

The moment one looks at the X-ray film 
of a bone lesion and then completes tire 
study of the case, one should be able to di- 


vide the diseases and tumors into three 
groups — distinctly malignant, borderline, 
and benign. If the lesion is distinctly ma- 
lignant, there is the choice between imme- 
diate operation (resection or amputation), 
or trial of radiation first. My figures show 
that amputation and resection have accom- 
plished permanent cures — in 1921, 4 per 
cent, in 1929, 35 per cent. Among these 
five-year cures by amputation there are none 
of the upper extremity or scapula, and of 
the lower extremity only up to the middle 
third of the femur. But in the past ten 
years, we have obser^^ed sarcoma in the 
bones of the upper extremity in which the 
lesion was removable by excision. Two of 
these cases have reached the five-year period 
and are well. There are no cures of sar- 
coma of the upper third of the femur by 
either amputation or radiation. I have ob- 
served one permanent cure^ of an apparent 
sarcoma of the upper end of the humerus 
now seven years since radiation. This was 
a typical example of a radiosensitive tumor, 
the tumor so large and so extensive that it 
would have had to be removed by an ampu- 
tation through the shoulder joint, witli a 
piece of clavicle, acromion, and glenoid cav- 
ity. There was a palpable soft-part tumor 
with little or no bone formation in it, and 
the shaft of the humerus showed Ijone de- 
struction. It was my opinion that we could 
exclude any benign condition of bone. Dr 
Miles A. .Watkins, of Birmingham, Ala- 
bama, curetted a lesion of the middle third 
of the tibia and then gave radium treatment 
This patient" has now been well for five 
years. In the laboratory the sections showed 
a round-cell sarcoma of the Ewing type 

There is recorded in my laboratory a case 
seen with Dr. Willis C. Campbell, of Mem- 
phis, Tennessee, in which the patient has 
been reported as well within the past few 

sThis case has been reported in Radiology ("What 1' 
Radiologist should Know about Bone Tumors’M \f 
1927, VIII, 195. Aiarch, 

SThis case has also been reported by Geschickter 
Copeland in their article on the Ewing Tumor 
Surgery, April, 1928, XVI, 807. 
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months. The X-ray showed a lesion of the 
lower end of the fibula. The section made 
at biopsy showed a Ewing sarcoma. There 
followed treatment with radium. The 
X-ray examination after the operation show- 
ed a complete healing of the bone lesion. 
There is an increasing percentage of perma- 
nent cures in sarcoma of bone, both after 
amputation and after radiation. No harm, 
therefore, occurs from trying radiation first 
in this group which is shown by the X-ray 
to be distinctly malignant. If the lesion is 
of the upper extremity and can not be com- 
pletely removed by resection, continue radia- 
tion. If the lesion is above the middle third 
of the femur, continue radiation. If the le- 
sion is resectable, in the upper extremit)'^ or 
scapula, or can be completely removed by 
aiuputation or resection in the lower extrem- 
ity below the upper third of the femur, oper- 
ation is indicated, unless there is a rapid dis- 
appearance of the palpable swelling and defi- 
nite changes shown by X-ray examination. 

When the diagnosis is doubtful, the part 
or patient should be put at rest, the involved 
area should be radiated, and the X-ray films 
should be submitted to more experienced di- 
agnosticians. It is safer for the patient to 
do this than to have a biopsy made and sub- 
mit sections to a pathologist for diagnosis. 
This doubtful group is on the increase. The 
majority of them proves to be benign. 
When the X-ray and other diagnostic stud- 
ies allow the conclusion of a benign tumor, 
it is a waste of time and money to use ra- 
diation, except in the giant-cell group. I 
have had such success with curetting when 
the bone shell of the giant-cell tumor was 
intact that it is still my rule to operate first. 
When the bone shell is partially or com- 
pletely destro3red, I am now trying radiation 
first. This tumor at first reacts in an en- 
tirely different way from a radiosensitive 
malignant tumor of bone. At first there is 
further swelling and discomfort, later the 
discomfort disappears and the swelling re- 


cedes. So far my observations in three 
cases have been unfortunate. Two ex- 
amples of giant-cell tumor of the lower end 
of the radius subjected to thorough pre- 
operative radiation recurred after curetting 
and have remained well since resection. A 
third one, under observation now, of a 
giant-cell tumor of the os calcis, has shown 
almost complete destruction of the already 
partially destroyed bone shell since its first 
thorough course of radiation. In the Me- 
morial Hospital, in New York, they have 
had the largest number of cases and the 
most satisfactory results. But, if radiation 
is employed in the giant-cell tumor, the 
treatment must be carried on for one or two 
years. I am still rather inclined to the opin- 
ion that in cases not suitable for immediate 
curetting, and in all other cases in which 
there is not a rapid reaction to radiation, if 
the lesion can be removed by resection and 
bone transplantation, the latter should be the 
treatment of choice. Geschickter and Cope- 
land reported in Archives of Surgery"^ that 
no recurrences after resection of giant-cell 
tumor have been observed. However, if the 
giant-cell tumor is in the lower end of the 
femur or upper end of the tibia, and too ex- 
tensive for resection, radiation should be 
given its trial to the limit. 

To repeat, more bone lesions should first 
be subjected to radiation. Biopsy should be 
reserved for the last resort and, if possible, 
should be followed immediately by amputa- 
tion or resection. A bone tumor is a lesion 
which roentgenologists, pathologists, and 
surgeons should study together before any 
radical operation is done, and all three 
should try to keep themselves informed 
from our rapidly^ growing experience. 

Nerve Sheath Tumors. — There is no posi- 
twe diagnostic sign that a soft-part tumor 
is a nerve sheath tumor, except its location 
near a large nerve, especially if it is situated 
in the popliteal space, or is associated with 

4August, 1929, XIX, 169. 
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definite pain or sonic sensory nerve disturb- 
ance. There are three definite reasons wh)’’ 
nerve sheath tumors should be subjected to 
radiation before operation. First, experi- 
ence teaches us that they may be radiosensi- 
tive. Second, they are often multiple, and 
when the larger growth is removed, one may 
fail to see and remove the smaller growths 
in the neighborhood. In the third place, 
if tlie tumor has been given radiation and 
has not reacted, one is justified, at the op- 
eration, in removing the nerve if this is es- 
sential to the complete removal of the tu- 
mor. The proof of this is shown in a num- 
ber of observations recorded in my labora- 
tory. For example, a tumor in the right 
groin; removal by enucleation, in order to 
save the anterior crural nerve. There was 
very rapid recurrence. The patient was 
given the trial of radiation before an oper- 
ative attempt in which there would have 
been danger of injury not only to the nerve, 
but to the artery and vein. The tumor dis- 
appeared ; there has been no recurrence 
after five years. 

There is a fourth reason for radiation 
first, as demonstrated by a case recently ob- 
served. The tumor, about the size of the 
end of an adult thumb, could be felt high 
in the axilla. When touched, there was 
sensory disturbance in the region of the ul- 
nar nerve down into the little finger. Clini- 
cally, it was a nerA’-e sheath tumor. Rather 
than operate at once and be forced to decide 
as to resection of the iiiA^oh'^ed nerA'^e in the 
brachial plexus, for three years this patient 
AAi-as treated at interA'als of from three to 
six months b}’’ deep X-rays. The sensory 
disturbances remained unchanged; the size 
of the tumor Avas first slightly reduced, then 
quiescent, and then began to enlarge. The 
interesting finding at operation Avas this: 
This tumor had such a thickened capsule 
that Ave could remove it completely AAnth- 
out injury to the surrounding nerves of 
tlie brachial plexus and vessels, and it Avas 
only necessary to resect tire nerve actually 


iiiA'olved. As Ave have had a A'^ery large ex- 
perience in the study of the fresh gross ap- 
pearance of these nerve sheath tumors, I 
feel confident that the thickened capsule Avas 
the result of radiation. A benign or ma- 
lignant nerve sheath tumor may have such a 
definitely thin capsule that shelling out or 
enucleation Avill leave particles of the tumor 
behind — in such a case there is usually, if 
not alAA'ays, a recurrence. 

In folloAving this rule of radiation in cer- 
tain subcutaneous tumors on the supposition 
that they are of the nerve sheath, undoubt- 
edly other types of benign and malignant 
connective tissue tumors Avill be radiated. 
No harm Avill be done. We have instructed 
the public — Ave shall be called upon to pal- 
pate a very large number of subcutaneous 
tumors in tlie soft parts. In many we can 
tell the patient tliat operation or treatment 
is not indicated until enlargement is ob- 
serA’-ed. Rapid groAvfh in such a tumor, 
Avhether of recent or old origin, is an indi- 
cation for immediate radiation, and if there 
is not corresponding and immediate check- 
ing of the groAAi:h, or its disappearance, op- 
eration is indicated. 

Angiomatous Tumors . — These are more 
common than nerve sheath tumors. Those 
in, or just beneath, the skin or mucous mem- 
brane can be diagnosed by their color. The 
deeper ones may giA^e distinct compressi- 
bility on palpation. Any angioma small 
enough to be completely excised can receiA^e 
this treatment at once if complete excision 
is not mutilating. All other angiomas should 
be gwen the benefit of as long a course as 
possible of radiation. If this fails, operate. 
Microscopic studies of angiomas excised 
after radiation demonstrate that this treat- 
ment increases the connective tissue betAveen 
the blood A-^essels, Avhether capillary or not, 
and usually destroys the capillaries. The 
failure of radiation is largely due to th 
presence, in smaller or larger degrer 
caA’^ernous angioma. These blc 
spaces are too large to be influen- 
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there is a recurrence after the excision of 
an angioma, whether it had been previously 
radiated or not, radiation should be given 
another trial. 

Tumors in the Axilla, Neck, and Groin . — 
These tumors, like tumors of bone, nerve 
sheaths, and the angiomatous tumors, are 
frequently radiosensitive. With few excep- 
tions, nothing is lost by trying radiation first 
when there are single or multiple enlarge- 
ments of the glands in these three areas. 
This is due to the fact that the three tj-pes 
of disease of the l 3 ’mph glands which are 
malignant, are, for practical purposes, in- 
operable, or rather, not curable by operation. 
In lymphosarcoma and Hodgkin’s disease, 
so far as we know, the nests of malignant 
cells begin in all the areas of lymphoid tissue 
throughout the body, or ultimately affect 
them. Lymphosarcoma is much more radio- 
sensitive than Hodgkin’s. Many cases are 
held five j'ears or more. In metastatic tu- 
mors of the lymph glands from primary ma- 
lignancy in an inaccessible place we cannot 
expect cure from resection. In cancer of 
the breast it is the rule to remove the lym- 
phatic glands at the primary operation. If 
the glands are involved, the percentage of 
cures drops from 70 to 25 or less. I have no 
evidence that pre- or post-operative radia- 
tion improves the number of fir^e-year 
cures, or protects the individual in any way. 
This is tlieoretically incorrect. However, 
experience of more than seven years with 
pre- and post-operative radiation has dem- 
onstrated that the greatest comfort is ob- 
tained by \raiting for pain or definite signs 
of recurrence before instituting radiation. 
When, in cancer of the lip, the glands were 
involved and have been completely removed, 
the five-year cures fall from 100 to 50 per 
cent. In cancer of the tongue, with involved 
glands of the neck, the five-year cures fall to 
10 per cent. Pre- and post-operative radia- 
tion of the neck, when there is a known can- 
cer of the lip, tongue, or any part of the oral 
cavity or nasopharynx, has been disappoint- 


ing. There are a few observations in which 
the patients have lived long enough in com- 
fort to conclude that radiation has been dis- 
tinctly valuable. It is better to depend upon 
the education of the people and induce more 
and more individuals to seek treatment be- 
fore the glands are involved. 

In tuberculous and non-tuberculous inflam- 
mations of the l)Tnph glands, \vhich are 
often very difficult to distinguish from leu- 
kemia, Hodgkin’s disease, or metastasis, ra- 
diation does no harm, and sometimes seems 
beneficial. The question to settle first when 
a case presents itself with multiple involved 
glands in axilla, neck, or groin, with the in- 
volvement of one, Lvo, or all regions, is 
whether a gland should be removed for di- 
agnosis. I would advise the following pro- 
cedure first; Look at the tonsils. If there is 
unilateral hypertrophy of one tonsil, give ra- 
diation first to the tonsil. The disappearance 
of this enlarged tonsil almost makes a posi- 
tive diagnosis of lymphosarcoma. Now go 
ahead and treat all the lymphatic regions of 
the body. If the X-ray shows a mediastinal 
tumor, the diagnosis is almost certainly 
Hodgkin’s or 13 'mphosarcoma, and radiation 
is indicated at once. If there is a large mass 
of glands in axilla or neck, there is no ob- 
jection to their complete removal — it can be 
performed under novocain or rectal anesthe- 
sia, and the operation is neither dangerous 
nor mutilating. 

The same is not true of the glands in the 
groin. The complete excision of these 
glands will not cure l 3 TOphosarcoma or 
Hodgkin’s disease: it may be justified in 
cancer of the penis, scrotum, or vulva. It 
rarety cures. This complete operation 
leaves a wound that never heals per priniani 
— ahvays by granulation, and it is often fol- 
lowed by lymphedema. ]\Iany patients are 
made uncomfortable. So, when the lesion is 
in the groin, remove one gland only. If 
there are glands in the groin, axilla, and 
neck, and a gland is removed from any of 
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these regions, and found to be microscopi- 
cally negative for malignant disease, remove 
glands from the other two regions before 
concluding that the disease is not malignant. 
It is my opinion that unless the section of 
the gland shows definite tubercles of tuber- 
culosis, or many and definite germinal cen- 
ters witliout any foreign cells, it is wiser to 
give it the benefit of radiation, even if the 
section shows no positive evidence of 
l)miphosarcoma, Hodgkin’s, or metastasis. 

The mistake we make in radiation for 
lymphosarcoma and Hodgkin’s is that we 
limit it to tire area involved. Should the 
lymphosarcoma be associated with leukemia, 
radiate all the skeleton and observe the effect 
on the leultocytes. 

Male Breast . — One evening, a first-year 
medical student, aged twenty-two, asked me 
to palpate a small enlargement of the left 
breast which annoyed him, both from the 
pressure of his clothing and because his com- 
panions joked him about it in the shower- 
room. It had been present for three years. 
There were no signs of malignancy. The 
left breast was simply larger than the right. 
It had all the appearance of the so-called 
diffuse hypertrophy of the male breast, 
which as a rule becomes bilateral within six 
months to a year. But when males consult 
physicians for an enlargement of one breast 
during the cancer age, it is dangerous to 
wait for the positive signs of benignancy — 
bilateral enlargement. So far as I know, 
these breasts have not been tested as to their 
radiosensitivity. It is the first opportunity 
I have had in three years to see such a case. 
I may be able to report on it later. 

Female Breast . — I have recorded my ex- 
perience in this domain on a number of oc- 
casions, and it has also been published in 
Radiology. My position differs somewhat 
from that of my colleagues, except Robert 


tion in all operable cases, whether or not 
the glands in the axilla are involved. I 
know, from statistical studies covering more 
than forty years, that when the glands are 
not involved, the probability of a five-year 
cure after operation is 70 per cent, and when 
the glands are involved microscopically, the 
percentages vary as follows: base glands 25 
per cent; mid-glands 20 per cent; apex 
glands 10 per cent. If borderline tumors in 
which there is never metastasis to glands are 
included, the five-year cures in this group 
jump from 70 to 85 per cent. One can see 
at once how difficult — how impossible — it 
would be to estimate the value of pre- or 
post-operative radiation, or of both, in this 
group, unless the pathologic reports were ac- 
curate — not only as to the malignancy of 
the tumor, but as to the actual glandular in- 
volvement. Comparing this group, during 
seven years’ study, with similar cases before 
and since, I can find no difference in the ac- 
tual percentage of five-year cures. During 
these seven years, in addition to pre- and 
post-operative radiation, we employed, when 
the cancer of the breast was extensive, the 
cautery or the electric needle, known as en- 
dothermy or diathermy. Recently we have 
even given these up. This does not mean 
that we have given up radiation in cancer 
of the breast, but we reserve it for those 
cases in which there are signs of metastasis 
before or after operation. Its greatest value 
is in the relief of pain, especially in metas- 
tasis to the region of the vertebrse. Every 
now and then we encounter almost miracu- 
lous results. I have never seen a verified 
cancer in the breast show very much radio- 
sensitivity. 

At tliis time I have sufficient evidence to 
enable me to state tliat chronic cystic masti- 
tis shows the same percentage of spontaneous 
recoveries, whether treated with radiation i 


Greenough of Boston. I have had seven 
years’ experience with pre-operative and not, and that pain in the breast and 
post-operative X-ray treatment for breast le- charge from the nipple are not affcr* 
sions. I liaA^e given up post-operative radia- radiation with X-ra} s or radium. 
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there were space and time to record here in 
greater detail exactly what has been accom- 
plished by radiation for benign and malig- 
nant lesions of the breast. It can not be 
compared ^^dth the results obtained — and 
now well recognized and conceded — in can- 
cer of the cervix and bleeding myoma of 
the uterus, and the value of checking the 
menstrual periods in older women on defi- 
nite indications. Breast tumors, on the 
whole, are very slightly radiosensitirre. In 
my own clinic, among every hundred women 
who seek advice because of some trouble or 
a lump in a breast, more than 65 per cent are 
not operated on. Much more than one-half 
of these breasts are lumpy. The most com- 
mon pathologic process is chronic cystic 
mastitis, a condition which tends to spon- 
taneous resolution. If all cases were sub- 
jected to radiation, one would erroneously 
conclude that there is a large number of ra- 
diosensitive tumors. Of the 35 per cent sub- 
jected to operation, more than 50 per cent 
are benign. If all definite lumps were ra- 
diated, it would be found that practically 
none of the benign lumps would show much 
change in the first two weeks, while many 
of the malignant lumps would show at least 
temporary decrease in size. If the observer 
decided to operate and used radiosensitivity 
for an indication, the indicated operation 
would be delayed in the most important 
group — that of cancer. Many of us, there- 
fore, are waiting for the reports of the re- 
sults of the treatment of lumps of the breast 
by radium alone in the hospitals of London 
and elsewhere. 

When the lesion of the breast is clinically 
malignant and very extensive, it would seem 
best, and even definitely indicated, to try 
some form of radiation first; for example, in 
the group with skin metastasis, which is a 
sign that there is internal metastasis, wheth- 
er it can be made out or not. Then there is 
a group called canccr-cn-cnirasse. Years ago 
w'e never saw this in an operable case. Now 
I see, perhaps, one case out of ever}^ hun- 


dred, while it is still operable, even without 
glandular involvement. These cases have 
been given the most intensive and prolonged 
pre-operative radiation — none have been 
cured. Pain has been relieved, skin metas- 
tasis has disappeared (to return), there has 
been a wonderful mental effect, because the 
patients think something is being done for 
them. It will be very instructive and helpful 
when wm have a large series of verified cases 
in Avhich we can, in a cold-blooded sort of 
way, compare the operatwe group with and 
without radiation, ■with the group treated by 
radiation alone. Up to the present time I 
feel compelled to advocate surgery in all 
early and operable lesions, first ascertaining 
the nature of the tumor from frozen sec- 
tions at biopsyr, saving the breast ■when the 
lesion is benign, and performing the very 
best possible complete operation if the lump 
in the breast is cancer. My experience 
teaches me that it is a mistake, even when 
the tumor is minute, early, and microscopi- 
cally cancer of any type, to remove the 
breast only and to depend upon radiation for 
the possible metastasis to the glands. 

Pagefs Disease of the Nipple . — I have 
published numerous statements, especially 
since 1921, concerning Paget’s cancer of the 
nipple, and the treatment of the lesions of 
the nipple that are not cancer, but which 
may precede cancer. These can often be 
cured by simple cleanliness — frequent and 
thorough wmshing of the nipple with soap 
and water followed by alcohol, then cover- 
ing with vaseline and protecting with a piece 
of gauze fixed by adhesive straps. There 
seems to be ample evidence that an irritation 
of the nipple in a rvoman over thirty, not 
nursing a child, has, if neglected, the same 
relation to cancer as the irritation of the nip- 
ple of a nursing mother has to mastitis. 
Both seem preventable diseases. Prevention 
comes with cleanliness and protection. It 
is the rule of the clinic to give these cases 
of irritation of the nipple, of whatever type, 
two or three rveeks’ trial of this treatment. 
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When tliere is no improvement, tlic patient 
goes to the hospital and is prepared for the 
complete operation. The nipple is excised 
under local anesthesia. If the frozen sec- 
tion shows malignancy, the complete opera- 
tion is performed: if not, the breast is 
saved. Removal of the nipple and saving 
the breast is less mutilating and recpiires a 


single hair-follicle infection. In the past 
five years I have had a huge experience with 
such areas, in the treatment of which J have 
followed the same line as for irritated nip- 
ple. If the lesion does not disappear quick- 
ly under soap and water, it is completely ex- 
cised under local anesthesia, with the knife, 
cautery, or endothermy, according to size 


less extensive operation than removing the 
breast and leaving the nipple. 

I have had the opportunity to observe ir- 
ritation of the nipple which failed to clear 
up when treated by X-rays or radium, yet 
returned to normal after treatment with 
soap and water. In the cases which were 
not affected by either, the exploratory exci- 
sion of the nipple disclosed a benign or a 
malignant tumor. At the present moment it 
seems dangerous to try radiation for irrita- 
tion of the nipple, as it may put off the op- 
eration when the lesion is malignant. One 
can be quite sure that soap and water will' 
have very little effect on a malignant lesion. 
Unfortunately most forms of malignant 
disease are slightly radiosensitive and show 
temporary improvement and for this reason 
put off the necessary operation. If the pa- 
tient wishes to run the risk in an irritation 
or ulcer of the nipple, I employ radiation 
when soap and water have failed. Of 
course, it can be tried first. It should be 
stated here that cancer of the nipple of the 
Paget type, without involvement of the 
deeper ducts or breast, may metastasize to 
the axilla. 

Irritations of the Skin . — There are on the 
skin in any part of the body isolated areas 
of irritation, not unlike Paget’s disease of 
the nipple. The most common is included 
under the term keratosis, which is micro- 
scopically a wart or an area of hypertrophied 
epidermis. Some are better described as 
scal)’^ areas, like psoriasis ; others are minute 
ulcers covered with a scab. There may be 
multiple areas of this kind, most commonly 
seen in the hairy parts. Then there is the 
little furuncle and the fever blister, and the 


and location. It is surprising bow frequent- 
l}"^ we find microscopic areas of beginning 
cancer, especially of the basal-cell type. Un- 
doubtedly many of these areas, even the ma- 
lignant, have been permanently cured bv ra- 
diation, but as I have seen recurrences in 
this type not cured by radiation and yet per- 
manently cured by excision, I believe proper 
surgery, checked at operation by frozen sec- 
tions, promises greater certainty of a cure 
than any other method. It is impossible to 
differentiate a small area of hair-follicle in- 
fection from a basal-cell cancer. In the 
early stage there is no difference between the 
basal-cell and the spindle-cell cancer. It is 
well known that the basal-cell cancer is ra- 
diosensitive, and the spindle-cell cancer very 
much less so. The spindle-cell cancer of the 
mucous membrane, especially of the mouth 
is more radiosensitive than the correspond- 
ing lesion of the skin. Most of the reports 
on early and small skin cancer claim 75 per 
cent of cures. Of course, some of these are 
not cancer— the majority are probably basal- 
cell cancers. My records show that complete 
excision checked by frozen sections to bring 
out not only the patliology, but also the mar- 
gin, should neA'^er fail to cure. In recurrent 
lesions of the skin in which complete exci- 
sion Avould be mutilating or impossible, the 
results in basal-cell cancer are almost mirac- 
ulous, but the more scar tissue from previous 
treatment of any type, the less the probabil- 
ity of a permanent cure. When Ave educate 
individuals to report the moment they notice 
an irritation of the skin, and teach the peo- 
ple the necessity for care and cleanliness of 
the skin, it is my opinion that excision Avill 
be the operation of choice in early operable 
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lesions. But at the present time, due to ig- 
norance and neglect and faulty first treat- 
ment, there is a very large number of re- 
current cases in which radiation with and 
without the cautery, coagulation, or endo- 
thermy offers the only hope of permanent 
relief. These cases have locally passed the 
stage of excision, or complete excision 
means so much mutilation that radiation 
should be tried first. 

Tumors of the Skin . — Definite tumors of 
the skin — ^moles, pigmented or not ; fibroma 
molluscum, pigmented or not; nevi and an- 
giomas of the size and shape of moles and 
warts; warts; subepidermal nodules which 
can be completely excised without mutila- 
tion — all of these are best removed by sur- 
gery. Nothing is gained by radiation. With 
the exception of the angiomatous tumors 
and some warts, none are radiosensitive. 


It is really more economical, safer, and — 
although this statement will be challenged — 
no more disfiguring than successful removal 
by radiation. There is no harm, so far as I 
know, in trying radiation first. With the 
exception of the pigmented mole, there is no 
danger in delay. The danger in pigmented 
moles is that malignancy and metastasis oc- 
cur almost simultaneously, so that when a 
patient notices the enlargement of a mole, 
or weeping, not a moment should be lost in 
getting rid of the local growth. The metas- 
tasis from a malignant mole is rarely, if 
ever, influenced by radiation; nevertheless, 
it should be tried, as this is the onty treat- 
ment that offers an)dhing. The attitude, 
therefore, to the visible, palpable lesion of 
the skin is entirely different from the atti- 
tude toward the invisible and palpable tumor 
in the soft parts which I have discussed in 
the beginning of this paper. 
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A ll tlie earlier radiotherapy, both with 
radium and X-ray, was worked out 
solely on a rule of thumb basis. The 
reasons for and the conditions of filtration, 
both with radium and X-ray, were btit little 
understood, and the quantity of radiation 
necessary to be effective was also practically 
a matter of guesswork. No studies were in 
existence at that time concerning the rela- 
tion between morphologj' and sensitivity. 
The first change in this situation was due to 
the work of Kroenig, Gauss, and Friedrich. 
The important monograph which they pub- 
lished in 1913 contained an immense amount 
of valuable experimental work clone both on 
human beings and on biological material, 
such as tadpoles and frogs’ eggs. At that 
time the conditions of measurement of X- 
ray and radium were rather crude, but im- 
portant principles were laid down, one of 
which was that the effect of X-ray was in- 
dependent of the wave length. The inverse 
square law was shown to apply, and the fac- 
tor of time multiplied by intensity was shown 
to be true over a considerable period ; that is, 
the results are the same when the intensity 
of the dose is varied in a proportion of 1 :8, 
providing the time is equally increased. 
Shortly after this Wood and Prime, from 
the Crocker Laboratory, showed that with 
radium at a constant distance the equation 
of the lethal curve plotted with the percent- 
age of takes of tumor particles as ordinates, 
and time as abscissae was a simple curve of 
the pressure-volume type, provided the in- 
tensity remained the same. These writers also 
showed that there is a threshold below which 
no effect is obtained. The observations 
were made on both beta and gamma rays to- 
gether, and also for gamma rays alone. 
The)’^ showed that there is no temperature 


cocnicient observable with tumor cells be- 
tween incubator temperatures, room temper- 
atures, and 0° C. In other words, they 
demonstrated that a small quantity of radi- 
um over a longer period was fully equivalent 
to a larger quantity over a shorter period, 
and this was done on tumor particles. An 
interesting by-product of this observation 
was that the tumor after cultivation in ani- 
mals for a period of thirteen years showed 
exactly the same death-point with the same 
radium set-up as it did at the time of the 
original experiments in the years 1913-14. 
The large number of tumor particles used 
and the large number of animals employed 
rendered the opinion of Wood and Prime 
unassailable from the statistical standpoint, 
at least as regards the exposure of tumor 
particles in vitro. The experiments were 
much more extensive than those of Kroenig 
and Gauss and confirmed on a different bio- 
logical material the latters’ results in every 
respect. Attention was called by Wood and 
Prime at that time to the fact that very large 
doses of radiation were required to destroy 
all the living tumor cells; in other words, 
to prevent growth after re-inoculation into 
a normal animal. During the War, Wood 
and Prime continued their work with X-ray, 
using as a means of measurement an open 
ionization chamber of the type originally de- 
vised by Perrin and improved by Duane. 
Their work was rendered much more accu- 
rate by the construction and employment of 
an apparatus giving a continuous current of 
X-ray. Under the conditions of generation 
of this X-ray the voltage and current - 
through the tube could be very accurately 
determined and continuous readings could 
be made by the ionization chamber, usir ' a ^ 
sensitive galvanometer. All of these " 
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experiments were done with particles sus- 
pended on thin gauze so as to avoid any 
scatter factor. 

The publication of the doses of X-ray re- 
quired to kill all the cells of a tumor was 
immediate^ challenged by all practical 
workers with X-ray. At the same time 
some ver)^ naive experiments were done in 
Germany by Kok, Keysser and others, in 
which tumor particles were exposed and in- 
jected into a few animals. Nothing was 
known about the percentage of takes of 
these tumors ; they had not been under care- 
ful observation for any period of time; the 
measurements of the X-ray were very care- 
lessly made, and the announcement was pub- 
lished that it was impossible to kill animal 
cancer cells with X-ray, while at the same 
time these writers were assuring the public 
that they could cure human cancers with 
very much smaller doses. The practical man 
resented the statement that fiA^e er3-thema 
doses are required to kill all the cells of a 
tumor, pointing out that he was obtaining 
clinical cures on rare occasions with smaller 
doses. Even those whose position war- 
ranted their being considered as authorities 
on the subject said that if these doses were 
correct, all effectwe radiotherapy would be 
impossible. 

The last few 3-ears have done much to 
clear up the situation. Despite the fact that 
Wood and Prime called attention to the dos- 
age being without scatter, and that scatter 
increased the dose, depending somewhat on 
the nave length (as much as 50 per cent), 
the importance of the scatter factor was not 
appreciated. Nor was it appreciated that a 
clinical cure can be obtained without de- 
stro3-ing all the cells of a tumor. The stud3'^ 
of late recurrences following apparent radi- 
ation cures and the examination of biopsy 
material removed from healed basal-celled 
tumors reveal onl3- too often the presence of 
viable cancer cells. The occasional unfor- 
tunate results which have followed the re- 
moval of the uterus after a prolonged remis- 


sion following radium treatment has also 
emphasized the fact that viable cancer cells 
ma3'’ remain in the scarred tissues and be re- 
leased to cause the death of the patient 
where surgery is undertaken even three to 
five 3’^ears after the disappearance of the 
growth. The utter ineffectiveness of ra- 
diation in certain t3-pes of tumors has forced 
the recogpiition of the facts which were long 
since published on animal tumors, that is, 
that man3' of the hmnan tumors require 
from five to ten er3-themas to destro3'^ all the 
cells and prevent recurrence. The spectacu- 
lar results which have been obtained with 
the basal-celled tumors of the face and the 
carcinomas of the cervix are due in large 
part to the radiosensitivit3" of the cells in 
these regions. Most of the t3'^pes of cancer 
require ver3- much larger doses and their 
curabilit3' is consequentl3" considerabl3’^ less 
and can be achieved only under favorable 
conditions and with the administration of 
enormous quantities of radiation. The 
technic of this administration has become 
just as difficult and as complex as that of 
high grade surgery. Studies made on tu- 
mors of the cervix, and the fact that the 
squamous-cell tumors of the skin are very 
much more sensitive than the basal-celled 
t3'pe, call attention to the importance of 
morpholog3^ as in some sense giving a clue 
to the biological qualities of the cells them- 
selves. 

The introduction of grading by Broders, 
of the Ma3'0 Clinic, caught the fancy of the 
surgeon and the radiologist, and a great deal 
of stud3’^ has been done in attempting to 
correlate morpholog3^ with radiation sensi- 
tiveness. This was never Broders’ original 
intention. He was grading on the basis of 
surgical cures — a ver3" different question. 
Despite a large amount of work, there is 
considerable evidence that morpholog3^ does 
not give a ver3' accurate measure of the ra- 
diation sensitivit3' of a tumor. In other 
words, as Woglom showed years ago, a 
mouse ma3- have three breast tumors, all of 
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the snme morphology', but these tumors m;iy themu on the humnn skin is nlso ncfirly the 
have a vastly difCering biological malig- same with X-ra,ys and with the radium used, 
nancy, as measured by the percentage of sue- However, until it is possible to measure the 
cessful inoculations. Out of all the confu- gamma rays of radium and the X-rays, both 
sion we can safely say to-day' onl)' that in terms of the same unit, it will not be pos- 
hasal-celled tumors of the skin are sensitive, sihle to show that the extremely short gam- 
that the squamous-cell tumors arc resistent, ma rays are quantitatively the same as the 
while the mixed types lie between, and that X-rays in their biological effect. The laws 
the most malignant and least differentiated governing the rate of killing which are ex- 
cervical tumors are those which arc most pressed in the curves which Packard has 
sensitive to radiation, while in general high- published are, however, exactly the same, 
ly differentiated epithelial tumors are not None of the small ionization chambers 
especially sensitive. Nevertlielcss, in some which are used for dosage measurement can 
regions, as Regaud has shown, a successful be calibrated in terms of roentgen units, and 
attack can be made on epidermoid carci- then applied to the measurement of radium, 
nomata of the tongue, cheek, lip, and larynx, and while it is probably true that the doses 
but as yet these results are far from con- measured are in the same units, it has not 
trolling effectively cancer in these localities, been proved, because we have no way of 
The next step was to determine the rela- measuring the very faint radiations from 
tion between wave length and lethal effect, radium in an open chamber. Because a 
Most of the papers have come from the chamber is independent of the wave length 
Crocker Laboratory. Wood and his asso- from 0.6 to 0.2 A., it is a pure assumption 
ciate, Packard, have published a series of to state that it is also independent of the 
papers. Wood using animal tumors, and wave length 0.05 A. Such accurate compar- 
Packard the eggs of the fruit fly Drosophila, ative measurements await the development 
with the result that with an accurately meas- of more sensitive apparatus but it is one of 
ured, continuous current, the lethal effect is the fundamental problems in radiation meas- 
independent of the wave length, provided urement. The final problem is the determina- 
that the X-ray measurements are made with tion of the relation between the energy of 
an open ionization chamber. The original X-rays or gamma rays absorbed in the tis- 
results were obtained for tumor cells. Pack- sues and that absorbed in the ionization 
ard immediately repeated the work on Dro- chamber ; in other words, does the open 
sophila eggs and found that the same law ionization chamber measure the energy of 
held. He has since repeated these experi- the X-ray beam or does it not? When that 
ments with the gamma rays of radium and is determined, we will know whether the 
with the Bucky long wave length “Grenz” destructive effect of radiation rests solely 
rays, and finds that the curve of killing of on the amount absorbed. No physicist will 
the Drosophila eggs is exactly the same with deny that in all probability it is only that ab- 
all three lengths. In the case of radium, sorbed which is effective, and that the effect 
only gamma rays were used, the filtration is directly proportional to the amount of 
being 3 mm. lead. It is impossible to obtain radiation absorbed, but the proof is still 
quantitative measurements on these gamma lacking. Interesting confirmations of these 
rays in terms of roentgen units, so that a experiments of Wood’s and Packard’s on 
quantitative demonstration of the equality tumor cells and Drosophila eggs have been ol> 
of these wave lengths has not been obtained, tained by Fricke and Morse using hemogl(j^ 
The form of the curve, however, is the bin solutions and certain iron salts. Ind|i^' ^ 
same, and the dosage as estimated by ery- pendence of the wave length was o1 ' t 
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experiments were done with particles sus- 
pended on thin gauze so as to avoid any 
scatter factor. 

The publication of the doses of X-ray re- 
quired to kill all the cells of a tumor was 
immediately challenged by all practical 
workers with X-ray. At the same time 
some very naive experiments were done in 
Germany by Kok, Keysser and others, in 
which tumor particles were exposed and in- 
jected into a few animals. Nothing was 
known about the percentage of takes of 
these tumors ; they had not been under care- 
ful obsen'ation for an)’’ period of time; the 
measurements of the X-ray were very care- 
lessl)' made, and the announcement was pub- 
lished that it was impossible to kill animal 
cancer cells with X-ray, while at the same 
time these writers were assuring the public 
that they could cure human cancers with 
ver)' much smaller doses. The practical man 
resented the statement that five erythema 
doses are required to kill all the cells of a 
tumor, pointing out that he was obtaining 
clinical cures on rare occasions with smaller 
doses. Even those whose position war- 
ranted their being considered as authorities 
on the subject said that if these doses were 
correct, all effective radiotherapy would be 
impossible. 

The last few years have done much to 
clear up the situation. Despite the fact that 
Wood and Prime called attention to the dos- 
age being without scatter, and that scatter 
increased the dose, depending somewhat on 
the wave length (as much as 50 per cent), 
the importance of the scatter factor was not 
appreciated. Nor was it appreciated that a 
clinical cure can be obtained without de- 
stroying all the cells of a tumor. The study 
of late recurrences following apparent radi- 
ation cures and the examination of biopsy 
material removed from healed basal-celled 
tumors reveal only too often the presence of 
viable cancer cells. The occasional unfor- 
tunate results which have followed the re- 
moval of the uterus after a prolonged remis- 


sion following radium treatment has also 
emphasized the fact that viable cancer cells 
may remain in the scarred tissues and be re- 
leased to cause the death of the patient 
where surgery is undertaken even three to 
five years after the disappearance of the 
growth. The utter ineffectiveness of ra- 
diation in certain.types of tumors has forced 
the recognition of the facts which were long 
since published on animal tumors, that is, 
that many of the human tumors require 
from five to ten erythemas to destroy all the 
cells and prevent recurrence. The spectacu- 
lar results which have been obtained with 
the basal-celled tumors of the face and the 
carcinomas of the cervix are due in large 
part to the radiosensitivity of the cells in 
these regions. Most of the types of cancer 
require very much larger doses and their 
curability is consequently considerably less 
and can be achieved only under favorable 
conditions and with the administration of 
enormous quantities of radiation. The 
technic of this administration has become 
just as difficult and as complex as that of 
high grade surger)’. Studies made on tu- 
mors of the cervix, and the fact that the 
squamous-cell tumors of the skin are very 
much more sensitive than the basal-celled 
type, call attention to the importance of 
morpholog)' as in some sense giving a clue 
to the biological equalities of the cells them- 
selves. 

The introduction of grading by Broders, 
of the Mayo Clinic, caught the fancy of the 
surgeon and the radiologist, and a great deal 
of study has been done in attempting to 
correlate morpholog)’’ with radiation sensi- 
tiveness. This was never Broders’ original 
intention. He was grading on the basis of 
surgical cures — a very different question. 
Despite a large amount of work, there is 
considerable evidence that morphology does 
not give a very accurate measure of the ra- 
diation sensitivity of a tumor. In other 
words, as Woglom showed years ago, a 
mouse may have three breast tumors, all of 



ROENTGEN DIAGNOSIS AND TREATiMENT OF THYMOMATA^ 


Hy HOWARD I’. DOUR. M.D,. Dcj>:»rjnu-iil of Rocntgcnolog)', 
Henry Ford IJospila!, Dini'Oir, Miciiican' 


P RIMARY Uuuovs of the ihyimus, ns a 
grouj), have not. been rccojjnized clin- 
ically in as large numbers, in the past, 
as they .dioulil have been if all the diagnos- 
tic iiicnsurcs had i>ecn employed. A perusal 
of the literature of this subject di.‘:ciose.s the 
tact that a large percentage of the eases 
came to the autopsy table without a correct 
diagnosis having been made and many of 
the cases had not even had n roentgeno- 
graphic study of the chest. Much of the 
literature is concerned with discussion of 
the patliologj' of these tumors, especially as 
to the Origin of tlic small lymphocyte-like 
cells found in tlic parenchyma. This un- 
certainty as to the exact origin of these cells 
has led to the word “thymoma” being em- 
ployed to designate certain tumors which in 
general resemljle lymphosarcomata. 

These tumors arc relatively uncommon 
hut apparently not so rare as the literature 
"Quid indicate. Approximately one hun- 
dred cases of primary thymic tumors have 
been reported, of which less than twenty 
"ere carcinomata and practically all the re- 
ruainder were sarcomata. 


ANATOMY 


The thymus is a paired organ arising 
from the third bronchial clefts. It occupies 
fhe anterior and superior mediastinum and 
"aries in size according to the age and gen- 
eral condition of the health. It may be so 
large as to fill the available space between 
fhe pleural sacs laterally, the sternum ante- 
riorly, and the pericardium and great ves- 
sels posteriorly. On the other hand, it may 
he so small that it is found with difficulty 
at the postmortem table. Its shape is deter 
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mined by its size ;iik1 by the structures with 
which it is in intimate contact. 

There is a fibrous capsule which sends 
.septa into the substance of the gland, thus 
dividing it into lobules which are, in turn, 
.subdivided into follicles. These follicles 
consist of medulla and cortex. The struc- 
ture of tiic cortex resembles lymph gland 
slrnctnrc, except that the reticulum instead 
of being fibrous is syncytial. The spaces of 
the reticulum are crowded with lympho- 
cytes. The medulla resembles the cortex, 
but the reticulum is coarser and contains ce l 
nests, the concentric corpuscles of Hassall. 


pathology 

Primary thymic tumors, according to Ew 

. (1), may be classified as follows: 

fl) Lymphosarcoma or tliymoma, corn 

^ %osed of a diffuse growth of round 

polyhedral, and giant cells. 
diief source of this tumor rs prob- 
ably the reticulum cell, but lymp o 
evtes are often present m abundance. 
( 2 ) Carcinoma arising from the rebcu- 

f 3> ‘Trthese .™y be 

' ^ sYmlwhat questionable eases of tu- 
niors attributed to the stroma and 
cllled spindle-cel! or myxosarcoma. 
Whe^ be chLt is opened at the postmor- 
rSe a mass is seen occupying the re- 
of ffie thymus. This may be round or 
onott ^ ^ j in the anterior 

angular u > yellowish or 

;diastinurn,^^an encapsulated 

firfrequeully adherent to the sternun, 
d surrounding organs, and may mvade 
fpericardium, pleura, lungs, tnadya, and 
d Direct invasion is more often seen 
Ltant metastases. Metastascs below 
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the diaphragm have been reported in ap- 
proximately five cases previous to this, ac- 
cording to Herriman and Rahte (26), and 
the site of predilection for these abdominal 
metastases is the kidney (2). Bone metas- 
tases have been reported, as well as metas- 
tases to the brain and most of the other vi- 
tal organs. Perforation of the chest wall 
has been found in at least two cases. The 
axillary and cervical glands are frequently 
fomrd to be involved, and enlargement of 
these glands should call for early roentgeno- 
graphic examination of the chest. 

The lymphosarcomata of tire thymus are 
described as being of two groups. The first 
and most common is composed of small 
round cells arranged diffusely or lying in 
groups with a delicate connective tissue 
framework. The blood vessels ma}-- be nu- 


nan (16) reports that he has found only 
fifteen cases of undoubted carcinoma report- 
ed in the literature and to these he adds one 
case. He also gives a good summary of 
these reported cases. They are less likely to 
metastasize than are the carcinomata of 
most other areas and invade surrounding 
structures somewhat less actively. Foot 
(12) states tliat “the tumor is of a definitely 
epitlielial type; its cells correspond to tlwse 
of a loosely built ah^eolar carcinoma, but 
differ from them inasmuch as they are stel- 
late and more like embryonal thymic retic- 
ulum cells, and also because they tend to 
form bodies that resemble thymic corpuscles 
more closely than the epithelial ‘pearls of 
an epidermoid carcinoma.” 

CLIXICAL FINDINGS 


merous and in some cases tire cells may 
form sheaths about the vessels, suggesting 
a perithelioma. The second group gives the 
picture of infectious granuloma suggesting 
Hodgkin’s disease. It is composed of 
lymphocytes, plasma cells, and large poly- 
hedral cells which are apparently derived 
from the reticulum. The lymphocytes may 
be very scanty. 

Ewing(l ) states that on close analy'sis the 
round-cell tumors of the thymus mentioned 
above are different from the round-cell tu- 
mors of lymph nodes. 

“The lymphocytes are scanty. The chief 
cell showing mitosis is often polyhedral, with 
acidophiie cytoplasm, vesicular nucleus, and 
well-developed nucleoli. They often cling to 


The clinical findings vary according to the 
type and extent of the growth at the time 
the patient is first seen. Cough and hoarse- 
ness are among tire earliest symptoms m 
many cases, and several cases are reported 
by Janeway (3), Jacobson (4), and others 
in which the condition was first diagnosed as 
tuberculosis. Weakness, loss of weight, and 
pain in the neck and chest are also promi- 
nent early symptoms. Dysphagia and a 
sense of pressure in the upper chest may 
also be complaints. Pain and tingling of 
the shoulder and arm are minor complaints. 

Later in the course of the disease, if un- 
influenced by therapy, the foregoing symp- 
toms may become extreme and, in addition, 


the wails of numerous small capillaries where 
they assume a cubical or even cylindrical 
form. They^ may produce Hassall’s cor- 
puscles. The giant-cells are of two main 
types: (1) pale staining reticulum cells with 
irregular outlines, distended with vacuoles and 
red cel! detritus, and (2) myeloid giant-cells 
with opaque acidophiie cytoplasm and many 
vesicular nuclei. These giant-cells differ from 
the smaller giant-cells of lymphatic Hodg- 
kin's disease.” 


there is frequently compression of the great 
vessels, with resultant venous congestion of 
the upper chest, neck, and head, including 
bulging of the eyes. Pleural and pulmonary 
involvement, together ivith hydrothorax, 
also may complicate the picture. Extension 
through the anterior chest wall is mentioned 
by Ewing (1) and Janeway (3). Several 
cases of lymiphatic leukemia have been re- 


The carcinomata of the thymus are much ported in conjunction with thymoma, 
rarer than the round-cell sarcomata. Bran- Enlargement of the axillary Ij'mph no es 
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is a common findtn.q- and in many cases is 
out of proportion to the cervical lymph node 
involvement. Evvisig (1) s^nys that "linnors 
of the axillary Jiodc.*^ vvithonl Jenown origin 
should call for investigation of the tiiymus 
by the X-ray, especially before any opera- 
tion is attempted on the axilla." 

Physical e.vamiaation of the chest may re- 
veal retrosternal dullnc.^s. with clear apices 
and lung fields, but in many of tlie reported 
cases, and in most of our ca.'^cs. the mass 
was not siispccteil from the clinical exami- 
nation during the carh’ course of the disease. 

UOKXTGK.V FI .V HI .VOS 

It is apparent that the greatest reliance in 
diagno.Ms must be based on the X-ray find- 
ings since the phj'sicai findings arc not con- 
stant or reliable in these cases. The X-ray 
appearance, in a typical ease, i.s character- 
istic and consist.? of a more or less circular, 
sharply defined, non-pulsating shadow lying 
jest above .the cardiac siiadow in the posi- 
tion ordinarily occupied by the thymus 
gland. Films in tiie lateral position show it 
occupying the anterior mediastinum. It 
™ay, hoivever, project more to one side and 
not be S3mimetrically placed and in some 
oases it is irregular in outline. Fluoroscopic 
examination is valuable in ruling out aortic 
aneurysm. 

In some cases, especially in the advanced 
nnes, there may be extension to the pleura 
nr lungs, with haziness of the lung fields so 
that the circumscribed tumor cannot be seen. 
Other types of mediastinal tumors are likely 
tn be found higher up in the mediastinum 
and may occupy the middle and posterior 
portions of the mediastinum. 

Aortic aneurysm may be differentiated 
from this condition by the fluoroscopic find- 
ing of the characteristic aneurysmal pulsa- 
tion and often by its position. The corn- 
hined roentgenographic and roentgenoscopic 

examinations should practically always dif- 
ferentiate these two conditions. 


Mediastina! abscess may give a shadow 
similar to thymoma but i.s not likely to be 
entirely in the anterior mediastinum. This 
.‘•hould, however, be differentiated by the 
clinical findings, sucli as history, leukocyto- 
sis, and fever. 

Chronic mediastinitis sometimes is shown 
by a (liffu.'^e widening of the mediastinum 
but more often by an irregular contour re- 
vealing evidence of pleural adhesions and 
glandular enlargement. It sometimes shows 
evidence of Iwonchicctasis in the vicinity. 

Substcrnal thyroid is found higher in the 
mediastinum and the shadow is continuous 
with the th3Toid shadow in the neck. The 
patient also usually gives clinical evidence of 

hyperthyroidism. • , . u 

Various cases have been reported in the 
literature (3 and 4) in which the diagnosis 
of tuberculosis was first made before tlw 
true condition was suspected. This^ should 
practically never occur if the patient is given 
the benefit of roentgenographic examination 


the chest. .... , m 

Lymphosarcoma and Hodgkiffs, win e 
ten occupying a different position, may al- 
ast exactly duplicate the shadow produced 
thymoma, and they may be rather diffi- 
It to differentiate. Hodgkin’s is more 
■ely to show invasive charactenstics flian 
’the true thymoma. Differentiation here 
not of great practical importance as ra- 
ation tlierapy is recognized as the best 
>atment for both conditions. 


radiation theeapv 


idiatior, tlierapy is the method o£ choree 
,, treatment of this condition for sev- 
reasons- (1) This region is almost m- 
■sible for any thorough operative extir- 
’n- (2) in a large percentage of the 

, the disease, when recognized, is no 
Ir a local condition but has already 
stasized to distant areas or has inve^ - 
idjacent structures by local 
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Fig. 1 Case 1 Large rounded tumor shadow Fig 2 Same case, showing regression of tu- 
before X-ray therapy (Aug 9, 1924). mor after X-ray therapy (1929). 


(3) these tumors are quite sensitive to ra- 
diation therapy. 

The biological results from the use of 
X-ray and radium are for practical purposes 
the same, so that the problem as to the use 
of either large!}" resolves itself into a ques- 
tion as to the relative availability of these 
two methods of treatment. Unfortunately 
only a very few medical centers control 
enough radium to make therapy of the deep- 
er structures ar^ailable, while almost all hos- 
pitals and roentgenologists are equipped to 
give adequate X-ray therapy to this type of 
case. We shall confine our discussion to the 
roentgen method. 

It has been our practice to use 185 kilo- 
volts, SO cm. F.S.D., 0.5 mm. of copper plus 
1.0 mm. of aluminum filtration as the basic 
factors. The depth dose is then calculated 
with the aid of depth dosage charts, and 
an attempt is made to deliver to the tumor 


from 75 to 90 per cent of a skin unit dose. 
A similar dose is delivered to the metastases 
wherever found, but no attempt is made to 
treat the entire lymphatic system and ab- 
dominal organs, owing to the severe reac- 
tions following such treatment and to the 
fact that these tumors have a tendency to 
remain localized to the chest, axillse, and 
supraclavicular areas. The lungs are shield- 
ed as much as possible to prevent fibrosis, 
and special attention is taken to protect the 
heart, as it has been shown experimentally 
and clinically by Hartman, Bolliger, Doub, 
and Smith (10) that irreparable damage 
may be done to the heart by excessive radia- 
tion over that organ. 

The regression in size of these tumors is 
quite satisfactory but somewhat slower than 
is seen in the case of the ordinary lympho- 
sarcoma. Entire disappearance of the tu- 
mor is frequently accomplished only after 


271 


DOUll: ROEXTC.KX ni,\C.Xl>SlS AXH TUlAVrMl-XXT nl- TilV4MC)MATA 


the a(lniini?ifaiion uf inuri' ihan oiu* confM* 
of treatmcnls, although ii cotiuuouly re- 
grcsc;: (o a remarkable degree after a .c'm* 
gle furies. U.'^ually tljc slindow of ihc tu- 
mor mass will hat'e tlecrea.*-ed lit sr/.o about 
one-half in from one month to six week." 
alter the first serio (»! treatuieuts. 

literc is usually some constitutional re- 
action. of greater or lesser degree, follow- 
ing intensive irradiation. Thi,^ will dcjiend 
upon the intensity of the irradiation, the 
areas treated, and the toxin.s ab.'-orhed from 
the destroyed tumor. I'lie .si'iiiptoin.'; arc 
inudi the same as in anv ulber case of radia- 
tion sickness and vary from mild discom- 
fort and slight nause.a to e.xtrcme nau-sea, 
'omiting, aversion to food, and general 
prostration. These .'Symptoms have been de- 
scribed more fully in a previous coinnninica- 
t>on (11 pronounced leukopenia or 
is often produced, especially in those 
patients whose entire lymphatic system has 
f’fifiri irradiated, and this ina}* be so severe as 
lo require repeated blood transfusions. In 
tiie ordinary case there is a return to nor- 
in from six week’s to two months, but 
ia extreme cases, vmless blood transfusions 
^re given, there may be a convalescence ex- 
tending Over many months. 

Careful medical management, with spe- 
cial attention to reestablishment of the nor- 
rrial blood level, the stimulation of the elim- 
inatory processes, and the building up of the 
patient by dietary measures will contribute 
greatly to bis general welfare. 

CASE REPORTS 

Case 1. C. K., male, aged 38, was ad- 
knitted August 9, 1924, complaining o 

Swollen glands in the neck and loss o 
pounds in weight. , „ 

Physical examination revealed a 
extending to either side of the 

gether with enlargement of tl 
illary, and inguinal glands. 


X-ray e.x.-iininntion of the chest disclosed 
a large rnunticti tumor mass measuring 16 
cm. in diameter, exteiuliug out from either 
side of the medin.slimmi just below the clav- 
icles. 'riie chest was othcrwi.se clear. 

'fhe ])alho!ogic.-il diagno.sis following bi- 
op.sy was; Metastatic lyiigiho.sarcoma— 

reticulum cell type (thymoma). 

X-ray therapy iva-s instituted immediately 
following this, using the following factors: 
185 kilovolts, 0.75 mm. copper plus 1 mm. 
ahimimim filtratimi. 50 cm. focal skin 
distance, 360 milliamperc-minutcs. In two 
weeks following cessation of the senes of 
treatments llicrc was a definite decrease m 
the size of the glands treated and a decrease 
of 3 centimeters in the width of the medi- 
astinal tumor. In two months the superfi- 
cial glands had disappeared and there was 
rather marked decrease in the size of the 
mediastinal tumor. The patient had gamed 
15 pounds in weight and felt m excellent 
health. Another course of treatments was 
^n-cn at that time. The patient has since 

Thirtime had several relapses of « 

hi,t has always responded qmckiy to treat 
tT x-ray picture has been that of 
slielrt mdening of the mediastiaum, with an 
irrlular margin. This picture m other 
cas?s has been found at postmortem exam- 
ination to be associated with replacement o 
the tumor by fibrous tissue. . . , ^ 

Darina all this time, the patient has been 
wortiiig and he is qnite free of symptoms 

““ '';:e”T“I“”rmale, aged 39, tvas ad- 
mitted it' February, 1928, complaining o 
iLps in the neck. The symptoms dated 
back six months to a time when the patient 
had noticed a small gland above the right 
clavicle During the past two weeks a mass 
had appeared beneath the middle third of 
the left sternomastoid muscle. There was 
also a mass beneath the right sternomastoid 
muscle which appeared to be attached to the 
trachea. The patient stated that it had l>cen 
there for a long time, but had recently en- 
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Fig 3. Case 2. Tumor shadow in mediastinum 
(slightly to right). 


larged and become tender. There had been 
a loss of eight pounds in weight. 

X-ray examination of the chest revealed 
a tuberculous focus in the apex and sub- 
clavicular area of the left lung. There was 
also a shadow of increased density seen in 
tlie mediastinum slightly more to the right 
side, which did not project very far to eitlier 
side of the mediastinum, although the mar- 
gins were smooth and clear-cut. 

A gland nas excised from the neck for 
microscopical examination Section of the 
gross specimen suggested Hodgkin’s disease, 
while microscopical examination of the sec- 
tions resulted in a diagnosis of thymoma, 
with extension to the glands of the neck. 

The patient was then referred for deep 
X-ray therapy and, because of the respir- 
atory embarrassment, was advised tlrat tra- 
cheotom)' might have to be done. The first 
series was started on Februar}^ 23, 1928. 
The respiratory difficulty became so great 


that on February 27 it became necessary to 
do an emergency tracheotomy, which gave 
prompt relief. The patient continued to im- 
prove and the tracheotomy tube was re- 
moved after five months. At that time no 
evidence of the tumor shadow could be seen. 
The man has had three series of deep X-ray 
therapy in all and is clinically well up to the 
present and is taking care of his business. 
Repeated X-ray examinations of the chest 
have failed to show any evidence of return 
of the tumor shadow since that time. 

Case 3. F S., male, aged 25, was admit- 
ted in January, 1929, with the complaint of 
pain in the chest, and hemoptysis two 
weeks before admission. He had lost 20 
pounds in weight and also had lost strength. 

Physical examination suggested impair- 
ment over the left upper lobe, and a few 
sticky moist rales in the left second inter- 
space near the sternum. 

X-rays of the chest revealed a tumor 
shadow extending outwards and upwards 
from the left hilum area, rather suggestive 
of lymphoblastoma. 

Because of other clinical findings, a ten- 
tative diagnosis of tuberculosis was made, 
but repeated sputum examinations were neg- 
ative for tubercle bacilli. The patient con- 
tinued to cough and to have fever, so that 
bronchoscopy was done. The right bron- 
chus was found to be normal. The left 
bronchus was reddened and at one point 
there was a slight amount of grayish exu- 
date. A lung tumor was suggested. An ex- 
ploratory operation was performed and a 
hard rounded tumor was found at the bor- 
der of the left lung. From frozen section 
a diagnosis of sarcoma was made Per- 
manent sections showed evidence of a tumor, 
suggesting carcinoma, and also evidence of 
thymic remains. Radium needles were im- 
planted in the tumor at the time of opera- 
tion and 640 milligram-hours were given 
with the bare platinum needles. Deep X-ray 
therapy was then given over the mediasti- 
num to supplement the radium therapy- 
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"^'"S shows a large tumor cx- 
1929) ^ from the left liilus area (Jan 26, 


Fig 5 Same case as Figure 4, showing almost 
complete disappearance of the tumor after radia- 
tion therapy (Nov 2, 1929). 


ne month after this the patient hat 
gained four and one-half pounds, was mucl 
stronger, had a good appetite, and had nc 
^st pain. X-ray examination at this timt 
s owed very little change in the size of the 
untor shadow. A second series of deep 
'J'ay therapy was given two months after 
the first series. At this time the patient had 
gained thirteen pounds and the X-ray films 
of the chest showed the tumor to be about 
one-half of its original size. At the present 
tinre, the patient is feeling as well as usual 
^nd is able to attend to his work X-ray 
examination of the chest shows fibrosis at 
the site of the tumor. It is impossible to 
state definitely if there is any tumor tissue 
I’emaining or not. , 

Case 4. D. G., female, aged 37, was ad- 
mitted in April, 1929, complaining of 
cough, shortness of breath, and mabi to 
he on her back or right side unn^, 
preceding six years the patient has noticed 


a general enlargement of the lymph glands, 
especially in the neck and under the arms 
During the Winter of 1928-29, she was 
troubled by colds and a tightness of the 
chest. Some fluid Mias removed from the 
right pleural cavity at that time 

Physical examination revealed dullness 
over the right base, with restriction in the 
movement of the right diaphragm. There 
was also dullness extending laterally from 
the mediastinum. A mass in the abdomen 
lay to the right of the umbilicus Enlarged 
glands -were found in the right cervical area 
and in both axilla;. 

X-ray examination of the chest revealed a 
large tumor shado\v in the mediastinum, ly- 
ing almost entirely belou- the clavicles and 
merging with the cardiac shadow below. 
The edges of this were clear-cut and ex- 
tended almost equally to either side There 
was also elevation of the right diaphragm, 
M-ith infiltration of the right base and a very 
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small area of pneumothorax. A gland was 
excised from the axilla for examination. 
Gross section suggested lymphosarcoma. 
Microscopical examination resulted in the 
diagnosis of thymoma, granulomatous type. 



Fig 6 Case 3. Low power microphotograph 
showing multmucleated tumor giant-cells, small 
lymphocytes, abundant stroma, and structure sug- 
gesting Hassall’s corpuscles in low'er left corner of 
the picture. 


The patient was given one series of deep 
X-ray therapy. May 16-20, 1929. Three 
months later she was feeling well, was 
working, and had gained eight pounds. 
There were still a few palpable glands. At 
the present time she is feeling in excellent 
health, working e\ery day, and complains 
of no untoward symptoms. X-ray exami- 
nation of the chest shows very little or no 
wdening of tlie mediastinum. The right 
base has almost entirely cleared up. 


Case 5. M. H., female, aged 32, was ad- 
mitted in May, 1925, complaining of fever, 
weakness, and loss of weight. She gave a 
history of hospitalization for pulmonary tu- 
berculosis for the past three months. The 
temperature has been quite irregular, reach- 
ing an elevation of 105.5°. Physical exami- 
nation revealed an impaired resonance over 
both upper lobes, together with fine crepi- 
tant rales over the same areas. 

X-ray e.xamination of the chest showed 
evidence of extensive pulmonary tuberculo- 
sis of both upper lobes, especially the left, 
also a fairly large mediastinal tumor ex- 
tending out to either side of this area — a 
shadow which lay mostl)' below the clavi- 
cles and partly over the cardiac shadow. 

Because of inability clinically to rule out 
abscess of the mediastinum, it was decided 
to do an exploratory examination of this 
under local anesthesia. This was done, and 
the mediastinum was entered through the 
sternum at the level of the second costal car- 
tilage. A thick, firm, lobulated mass re- 
sembling thymus tissue was disclosed, a por- 
tion of which was removed for microscop- 
ical examination. This was reported by the 
pathologist as malignant thymoma. 

One course of deep X-ray therapy was 
gwen over the mediastinum, resulting in a 
decrease in the width of the mediastinum. 
The patient then returned to her home and 
death occurred about two months later. No 
postmortem examination was made. 

Case 6. B. H., female, aged 72, was ad- 
mitted in March, 1927, complaining of 
weakness, loss of appetite and .strength. He* 
present illness dated back six months, w’' 
weight loss of 30 pounds in that time. P 
cently she had had shortness of breath. 

Physical examination showed an o1 
elderly woman with marked tremor. Ti 
was dullness at the base of the left ■ 
and a triangular area of dullness to 
right of the spine. The heart and ? 
were enlarged. There was tendernes 
the epigastrium but no masses could be 


DOUR: ROENTGEN DIAGNOSIS AND TREATMENT OF THYMOMATA 


275 



Fig. 7. Case 4. Tumor of mediastinum, with 
involvement of base of right lung and elevation 
of right diaphragm. (Before X-ray therapy, 
April, 1929.) 


Fig. ^8 Same case as Figure 7, showing 
regression of mediastinal tumor and clearing 
of right base. (After X-ray therapy, November, 
ly^y . ) 


X-ray examination of the chest was made 
with the portable machine, but was not sat- 
isfactory owing to the patient’s inability to 
hold her breath and to her general obesity. 
The films, however, did show fluid and 
thickened pleura in the left base and a 
general widening in the region of the heart 


and great vessels. 

Fluid was removed from the left chest 
and microscopic examination of this show- 
ed many large cells with hyperplastic nuclei 
suggesting tumor cells. Fluid was again re- 
moved several days later. Death occurred 
from cardiac failure nine days after admis- 
Postmortem examination disclosed an ir- 
regular, nodular tumor mass tlie s.ae of a 
large orange in tl.e upper anterior n.ed.as- 
tinum. No tlijauic remains mere found 
The lymphoid tissue of the glan s 


placed by light gray, translucent tumor tis- 
sue. Metastases to the pleura, mediastinal, 
mesenteric, and retroperitoneal lymph glands 
were found. There were also metastases to 
the spleen, pancreas, and peritoneum. The 
microscopic diagnosis was thymoma with 
metastases. There was also dilatation of 
the heart, with chronic passive congestion 
of the lir-er and spleen. The lungs showed 
pulmonary embolism. 

DISCUSSIOX 

In reviewing the literature one is struck 
by the number of cases in wliich the diag- 
nosis was first made at the autopsy table. 
In inanv’ cases the patient had not been given 
the benefit of radiographic c.xamination of 
the chest. Several cases are reported, how- 
ever. in which the X-ray picture wa‘= not 
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Fig 9 Case 5 Large mediastinal tumor show- 
ing clear-cut borders Pulmonary tuberculosis of 
both upper lobes. 


conclusive. Jacobson (4) reported a case 
in which the early roentgenologic appear- 
ance suggested tuberculosis Foot and Har- 
rington (13) reported a case of an infant 
in which the tumor spread out over the left 
side, causing compression and destruction 
of the lung and producing a shadow which 
was interpreted as being an enlarged heart. 
Noice (14) reported the case of a child, 
aged four years, in which a pleural effusion 
so clouded the picture that the tumor 
shadow uas not seen. Evert (15) reported 
a case in which the radiograph of the chest 
did not show the tumor of the mediastinum, 
but did show metastases through the lungs 
which gave the appearance of miliar)^ tu- 
berculosis. In Brannan’s (16) case tuber- 
culosis was first diagnosed, but shortly be- 
fore death a tumor of the mediastinum was 
shown by tlie X-ray. In our cases tlie tumor 
shadow was easily made out in each case. 



Fig 10 Case 5 Low power microphotograph 
showing multinucleated tumor giant-cells, lympho- 
cytes, and reticulum cells supported by delicate 
fibrous stroma. 

but in several instances we were not able 
to state definitely the character of the tumor 
until microscopic examination had been 
done. It is apparent, therefore, that the 
radiographic examination of the chest is the 
diagnostic measure which is most apt to 
disclose the presence of thymomata. If the 
differential diagnosis can not then be made, 
a microscopic examination of a gland or of 
the original tumor should be made. 

Somewhat more than a hundred cases 
have been reported up to date and of these 
approximately twent)^ were carcinomata. It 
is difficult to give the exact number owing 
to confusion in the terminology. Brannan 
(16) reviewed the literature in 1926 and 
found sixteen authentic cases Several 
more have been reported since that date. 
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Symmers and Vance (17) objected to the only arise from thymic reticulum, but may 
term “thymomata” being’ used except in the present a picture that is strikingly like nor- 
case of those tumors which faithfully re- mal embryonic thymus at an early stage of 
produce the structure of the thymus as a its development. 

whole, including lymphocytes, epithelial Gandy and Piedelievre (25) reported a 
reticulum cells, and Hassall’s bodies. This case which suddenly developed symptoms of 
name has come to be used partly because of obstruction of the superior vena cava, 
the disagreement as to the origin of the Death took place twelve days later. Harvier 
small lymphoid cells and partly because (7) also reported a case in which throm- 
these tumors do tend to reproduce the struc- bosis and obstruction of the superior vena 
ture of the thymus gland and have clinical cava occurred. Foot (12) and Brarman 
and pathological differences from l)anpho- (16) have reported cases in which death 


sarcoma of lymph glands. was caused by hemorrhage from invasion 

Bell (18) reports a case of myasthenia of a bronchus. In Brannan’s case the 
gravis that had an associated tumor of the tumor filled the lumen of the superior vena 
thymus, and Mella (19) states that this is cava and closed the orifice of the azygos 
a syndrome and not a disease entity. He vein while both innominates, both jugulars, 
says that the myasthenia gravis may dis- and the right subclavian veins were throm- 
appear after irradiation of the thymic area, bosed. This involvement of the large ves- 
Lymphatic leukemia has also been report- sels is one of the features that have not 
ed in association with thymoma. Major been stressed sufficiently. 

(20) has reported a case in which he be- In attempting to estimate the life expec- 
lieves the thymic condition to be evidence tancy of these patients who have had radia- 
of disease of the lymphatic system which tion therapy one is handicapped by the 
later manifested itself by the appearance of paucity of the literature on this subject, 
acute lymphatic leukemia. Friedlander and Janeway (3) reported the cases of nine 
Foot (21), also Young and Spalding (22) patients who had had radium therapy: six 
have reported similar cases. In the lat- of them died at intervals of from ten days 
ters’ case the disease developed suddenly to two years and five months following ir- 
while under observation. Evans and radiation. The remaining three patients 


Leucutia (23) have also reported three 
cases of lymphatic lymphosarcoma which 
terminated in lymphatic leukemia. They 
believe that this occurs as soon as the 
lymphosarcomatous involvement of the 
bone marrow becomes the predominating 


feature of the disease. 

Several cases have been reported in in- 
fants and children. Renault, Cathala, and 
Plichet (24) reported a case of an infant 
aged twenty months in which death oc- 
curred from suffocation nine months after 
the first symptoms had been noted. Foo 
and Harrington (13) reported a case of 
an infant with an epithelial tumor which 
is uncommon. They believe that this sub- 
stantiates the theory that thymomata not 


were alive and well at the time of the re- 
port, having received their first irradiation 
previously at the following intervals: (1) 
one month, (2) eleven months, and (3) 
fifteen months. 

Dw)"er (5) reported the case of one pa- 
tient who had been treated witli X-ray 
therapy and who was alive and in good 
health at the time of the report (three years 
later). Groover, Christie, Merritt, and Coe 
(6) reported two patients who had had 
X-ray therap}" and were alive and well five 
and nine months, respectively, afterward. 
Pool (8) reported one patient who was 
alive ten months after X-rai' tlicrap)-. 

We have treated five proven case*- of 
thvmoma with X-ray tiierapy. One patient 
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received but one treatment and showed some 
regression of the tumor but died at home 
two months later. This case had extensive 
tuberculosis of the lungs. The other four 
patients are alive and well at the present 
time, at the following time intervals since 
their first treatment: (1) five years and 
four months; (2) one year and ten months; 
(3) eleven months ; (4) eight months. 

It is obviously too early to give any prog- 
nosis as to how permanent this benefit is 
going to be. However, from the uniformly 
good results Avhich have been obtained from 
the use of X-ray therap}" we believe it 
can be stated that these cases are quite sen- 
sitive to radiation therapy and that from 
its use one may expect favorable results in 
a high percentage of cases. 

SUMMARY 

1. In too large a percentage of cases in 
the past primaiy^ tumors of the thymus have 
been unrecognized before going to autopsy. 

2. These cases are uncommon, but not 
so rare as has been thought in the past. 

3. The sarcomatous type of tumor pre- 
dominates but a carcinomatous type also 
occurs. 

4. These tumors are difficult to differen- 
tiate by the ordinary clinical methods. 

5. Roentgenographic examination of the 
chest shows this tumor as a more or less 
circular, sharply defined, non-pulsating mass 
occup 3 dng the anterior mediastinum. This 
method of examination is also valuable in 
differential diagnosis. 

6. X-ray therapy is indicated in these 
cases as soon as the diagnosis is made. 
These tumors are quite sensitive to radia- 
tion therapy and prompt regression of the 
growth can usually be expected. 
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DISCUSSION 


Dr. P. M. Hickey (Ann Arbor, Michi- 
gan) ; I have nothing to add especially, ex- 
cept to report one case which we saw re- 
cently; I will read the clinical notes. The 
patient was a white male, five years of age, 
and was brought to the hospital on Nov. 
11, 1929, by his mother with complaint of 
progressive loss of weight. The family and 
past histories were negative. The present 
illness began six weeks before admission; 
tlie child had a severe cold and coughed a 
great deal. The parents were not certain 
as to whether or not he had pneumonia at 
that time. He was seen by a physician 
who thought the chest was filled with fluid 
and attempted aspiration, obtaining a small 
amount of bloody fluid. Smee that time 
there had been progressive loss of u eight. 


the child being markedly emaciated at the 
time of admission. An X-ray examination 
had been made at Albion and three attempts 
at paracentesis apparently failed to reveal 
any fluid. At this time the parents were 
told that the child had a tumor mass. The 
anterior-posterior diameter of the chest ap- 
peared to he enlarged ; there was very little 
excursion on respiration; marked fullness 
and flatness over both sides anteriorly ex- 
cept for small areas in each base and apex. 
Posteriorly there was dullness over the 
apices, extending downward to a point op- 
posite the point of the scapula. Breath 
sounds were extremely dyspneic and heart 
sounds were heard with great difficulty. 
There were a few rales in the left scapular 
region. Liver margin palpable 5 finger 
breadths below the right costal margin and 
extending to the left of .the midline. The 
kidneys were palpable, enlarged and hard, 
particularly on the left. There was mod- 
erate adenitis in the left axillary and ingui- 
nal regions, also on both sides of the neck. 
The laboratory findings were as follows: 
hemoglobin 70 per cent; 26,000 white blood 
corpuscles, of which 52 per cent were poly- 
morphonuclears, 22 per cent small and 26 per 
cent large lymphocytes, and some nucleated 
red cells. Biopsy was done of the cervical 
glands on Nov. 15, 1929, the findings sug- 
gesting lymphosarcoma. X-ray examina- 
tions of the chest were made on Nov. 1 1 and 
Nov. 14, 1929. I might say that the clinical 
diagnosis which was suggested was pericar- 
dial effusion. We made a tentative diagno- 
sis of bilateral thymoma. This was con- 
firmed by the biopsy on one of the enlarged 
glands in the neck. The child died after he 
had been in the hospital three or four days, 
and on that account therapy, which had I)een 
recommended, was not carried out. This is 
the appearance found both in the antero-pos- 
terior and postero-antcrior positions. I 
would like to call vour attention to this a.xil- 
larj’ line, which wc were quite at a loss to 
explain. The lateral plate ,=how.s the shadow 
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Fig. 1. See discussion by P. M. Hickey, M.D., of 
paper by H. P. Doub, M.D. 

of the tumor mass anterior to the trachea. 
Autopsy was performed three or four days 
later, after these films were made, and this 
mass was found to be enormously enlarged 
and very much infiltrated. You could make 
’ out both lobes of the thymus and also the 
isthmus. The shadow on one side down in 
the angle of the pleural cavity was found to 
be a string of lymphosarcomatous cells de- 
posited in the pleura. There were lympho- 
sarcomatous cells on the pericardium and 
also infiltrating both kidneys. 

I think in these cases we are quite wrong 
if we say that the growth has its origin in 
the thymus. In such cases the individual 
has a diathesis or systemic condition in 
which there may be the development of 
lymphosarcomatous cells in any of the 
lymphoid tissues; if they happen to predom- 
inate in the thymus, perhaps it is not quite 
correct to speak of the condition as a thy- 
moma. 

Another case to which I would invite your 
attention is that of a young woman who had 


been treated for lymphoblastoma. She had 
a very peculiar shadow in the upper right 
lung field, which we were regarding as per- 
haps one of the manifestations of a Hodg- 
kin’s, but at autopsy there was found to be 
a dislocated thymus which was intensely in- 
filtrated with these lymphosarcomatous cells. 

I would like to congratulate Dr. Doub on 
the presentation of his paper and the very 
good survey he made of the literature. 

Dr. George E. Pfahler (Philadelphia) : 
Dr. Hickey’s slide reminds me of a case that 
I have referred to as having gone through a 
most interesting cycle of history. Two 
years ago the child was eleven years of age ; 
two years previously he had developed en- 
larged lymph nodes in the neck. One of 
them was incised, and diagnosed as a tuber- 
culous lymph node. These nodes disap- 
peared temporarily, but recurred, and two 
3 '^ears after this experience, the child was 
brought to me with a picture almost an ex- 
act duplicate of the one Dr. Hickey has 
shown on the screen. I made a diagnosis 
of Hodgkin’s disease, because there were 
associated some lymph nodes in the neck — 
not very large, probably two or at most 
three centimeters in diameter — and very 
small lymph nodes in the axilla. I gave this 
patient a 15 per cent dose of high voltage 
rays, and the child almost died. He became 
so ill with the rise in temperature, diarrhea, 
vomiting, and inability to take any food, 
that I called in a gastro-enterologist to help 
me, and it was two weeks before I could 
give the child any other treatment. At that 
time the tumors in the chest had disappeared 
as well as nearly all the other lymph nodes. 
Then the latter began to enlarge, another 
was taken out of the neck, sections were 
studied microscopically, and the diagnosis of 
h’-mphosarcoma was made. It is true the 
pathologist had no history — simply the 
specimen. W e then started very slowly and 
with very little extra treatment over these 
hnnph nodes, but without any success. The 
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child developed a progressive enlargement 
of the thymus, again almost to the size 
shown at first, followed by enlargement of 
the other lymph nodes, and enlargement of 
the liver and spleen to a degree that almost 
filled the abdomen. About this time he de- 
veloped a typical picture of lymphatic leu- 
kemia, and died. At autopsy a diagnosis of 
thymoma was made, associated with lym- 
phatic leukemia. There is a case of a child 
who went through the whole gamut — four 
diagnoses, three of tliem, at least, micro- 
scopic. 

Dr. Lester A. Smith (Indianapolis): 
Recently we had quite an unusual case at 
the Indiana University Hospitals. Accord- 
ing to tlie experience of Dr. Douh, the clin- 
ical course and the X-ray appearance of the 
chest are those of thymoma. While this 
had not been the clinical diagnosis during 
life, the microscopical appearance of tissue 
from both the mediastinal tumor and a bone 
metastasis was that of thymoma. The pa- 
tient was a girl three years of age who en- 
tered the hospital on account of a dyspnea 
which had been gradually increasing over a 
period of two or three months. There was 
right exophthalmos, and left cervical and 
supraclavicular adenopathy had been pres- 
ent for two years. The first X-ray exami- 
nation was not very satisfactory, the patient 


being almost moribund, but films made im- 
mediately after the postmortem gave clear 
evidence of marked changes throughout the 
whole shaft of one humerus, there being ra- 
diating striations perpendicular to the sur- 
face such as are found in many cases of 
bone sarcoma, in addition to a generalized 
destructive process and a pathological frac- 
ture. In several other bones, including the 
frontal, there was also some degree of de- 
struction. A large mediastinal tumor was 
present. Reports of such bone metastases 
from th3TOoma are ver}^ rare. 

Dr. Doub (closing) : I am indebted to 
Dr. Pf abler for a ver}^ clear history of his 
case. This is a typical history of a number 
of cases which I have encountered in the lit- 
erature of this subject. 

In regard to Dr. Smith’s case, the reason 
I believe it to be a thymoma is the fact that 
the patient had enlarged glands for two 
years and some difficulty in breathing. The 
lesion on the humerus was only incidentally 
found; the patient had no symptoms there 
which would lead one to believe they were 
due to a recent lesion. The fact that he 
found multiple bone lesions after that would 
indicate that the)^ were metastatic rather 
than primary. The pulmonary osteo-arthrop- 
ath)'^ would also go with a long-standing 
chest tumor. 



ROENTGEN DIAGNOSIS OF CANCER OF THE ESOPHAGUS^ 

By JOHN T. FARRELL, JR., M.D., Philadelphia 


T he hope of cure in malignancy lies 
in early recognition. Bloodgood (1) 
has compared the stage at which pa- 
tients to-day present themselves for diag- 
nosis of lumps in the breast with the stage 
at which they appeared some twenty-five 
years ago. In his clinic he finds that only 
17 per cent of patients presenting them- 
selves to-day for diagnosis of a lump have 
cancer, whereas, in the earlier period, 80 
per cent had cancer, and less than 50 per 
cent were operable. Other observers have 
noted a similar increase in recent years in 
the incidence of benignity and operability 
of breast tumors (Gibbon, 2), (Klopp, 3). 
This change is due to increase in diagnostic 
acumen and to an increased popular knowl- 
edge of the course of cancer of the breast, 
leading patients to seek examination earlier. 

This is not the case in cancer of the 
esophagus. Hickey (4) says that the status 
of the diagnosis and treatment of esophageal 
malignancy is an indictment of modern 
I, medicine. Jackson (5) believes that this 
is due in part to the physician and in part 
to the patient; both disregard the initial 
symptom, difficulty in swallowing, because 
of its triviality. This is unfortunate. Ac- 
cording to Jackson (6), cancer of the 
esophagus is often of a mild degree of 
malignancy and frequently could be cured by 
surgery if applied early. It is essential, 
then, that every patient complaining of the 
slightest difficulty in swallowing be studied 
thoroughly before being dismissed as free 
of esophageal disease. 

Roentgenolog}' offers the most universal- 
ly practicable method for the diagnosis of 
disease of the esophagus. While it falls 
short of direct esophagoscopy in accuracy, 
it is much simpler and more readily avail- 

iFrom the X-Rav Department, Jefferson Hospital. 

Read before the Radiological Society of North America 
at the Fifteenth .Annual Aleetinp, at Toronto, Dec. 2-6, 1929. 


able. It is infinitely superior to blind 
bougienage, a method always dangerous, 
usually uninformative, and never altogether 
conclusive. 

Roentgenologic examination of the 
esophagus consists in observing it fluoro- 
scopically while its lumen contains an 
opaque medium. This may be done while 
the patient is standing or lying down: for 
a thorough study it must be done in both 
positions. 

The opaque material is ingested as fluid, 
semi-solid or solid. Barium or bismuth 
salts are administered as thin watery mix- 
tures or as thick gruels ; mixed with 
cracker crumbs, jam, or cocoa they may be 
given as semi-solids; in gelatin capsules or 
as gelatin-impregnated blocks, after the 
manner of Hickey (17), they may be 
swallowed as solids. According to Hickey 
the blocks produce less discomfort when 
stopped than do the rigid capsules, but it is 
our experience that the capsules produce 
very little if any discomfort and that the 
ease with which the capsule is filled is an 
advantage. William H. Steu^art (7) has 
recommended the use of sausage skins filled 
with opaque material. All consistencies may 
be employed, with the patient standing, but 
when he is recumbent only fluid mixtures 
are practical. 

Standing, the left oblique is the position 
of choice. With the right shoulder toward 
the screen and the left toward the tube the 
patient is at such an angle that the central 
ray enters the body at about the left mid- 
scapular line, passes between the heart and 
the spine, to emerge at the right axillary 
line. 

The right oblique prone position is the 
most satisfactory for examination in the 
horizontal plane. This has been rvell de- 
scribed by Manges (8). With the screen 
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nbo\c the p:Uicnt and the tul)e beneath the 
table, the patient lies witli his riglit cheek 
and shoulder on the table, the rip;ht arm and 
hand behind, and the left le^ flexed and 
drawn u]) in such a way as to rot.ate the 
lx)d} on the extended right leg :ind hip. In 
this manner the left shoulder is lifted well 
off the table, and with the left arm flexed 
the left hand can steady the di inking tube. 

In this position the central ray enters the 
chest at about the right anteiior axillary 
line, passes behind the heart and in front 
of the spine, to emerge at the left po.sterior 
axillary line. By having the patient draw 
tile opacpic fluid through a drinking tube 
the esophagus may be filled throughout its 
entire length, because the flow is uphill, the 
introitus being appreciably lower than the 
hiatus. 

The normal esophagus is smooth and of 
an almost uniform width throughout, 
though it docs show' anatomical points of 
narrow'ing (1) at the introitus; (2) in the 
cervico-thoracic portion w'here it passes 
from the neck into the chest; (3) at the 
crossing of the left bronchus, a point close semi-solid boluses 

to tlie arch of the aorta, (4) and at the , With them, the w'aves mold 

At the level of the arch it is from above and force 

smoothly indented on its anterior surface, the stomach, wdth a tapering point 

and it tapers at its termination at the hiatus * ^ resistance the mass meets in 

The roentgenologic appearance varies normally collapsed walls apart, 

with the position of examination. When the examined in the prone position the 

patient is erect the opaque fluid passes i^^gus is smooth, but the cervico- 
readily to the stomach, pausing at the narrowdng, the aortic indentation, 

hiatus for only a second or two. A. w'e hiatal tapering are more readily 

moistened capsule, 00 size, when swallowed because tlie effect of gravity is 

in this position passes from the mouth to In this position peristalsis be- 

the stomach with only momentary delaj ^ pigp in the thorax 

at the points of anatomical passes to the hiatus ; the opaque mixture 

Hickey (17) says that a normal pa ^ this ,,ave normally, 

should be able to sw'allow coinfortawy ingestive period the opaque 

gelatin bougie 14 mm in dimeter is_ expelled as an almost continuous 

It may be said that the normal ^^^ga^, with occasional accelerated spurts. 

A . , .-of-clsis w'hen ex<i.i , nervous individuals, the spurts are more 

does not ev, dene, pen ^"JLneed and .be nnn.ur; „,„s „p and 

m the erect posture ™.h rcgurgita.ory proc- 

mentary delay at the ,nent. Gentie 

in those of nervous temp 


Fic 1 Punchccl-out filling defect at the hiatus 
fPnUcnt IS a male, aged 75 ) After esophagoscopy, 
Ur" Louis H Clerf reported a large fungating mass 
rshort distance above the hiatus On section, Dr 
Baxter L Crawford reported adenocarcinoma 
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Fig. 2. Annular filling defect. (Patient is a 
male, aged 48.) On esophagoscopy. Dr. Louis 
H. Clerf found an extensive lesion involving the 
upper esophagus. On section, Dr. Baxter L. Craw- 
ford reported a squamous-cell epithelioma. 


Fig. 3. Infiltrative filling defect (Patient is 
a male, aged 64 ) On esophagoscopy. Dr. Louis 
H. Clerf found a large fungating mass imme- 
diately' above the hiatus. On histologic exami- 
nation, Dr. Baxter L. Crawford reported a squa- 
mous-cell epithelioma. 


ess — until the last of it passes into the 
stomach about thirty seconds after its in- 
gestion. 

Air is swallowed in varying amounts by 
normal individuals in the erect posture. 
Practically no air is swallowed when the 
opaque mixture is taken in the prone posi- 
tion through a tube. 

As in other hollow viscera, the filling de- 
fect is the sign of esophageal organic dis- 
ease. In the 77 cases on which this study 
is based it occurred in 15 instances in the 
upper third, in 30 in the mid-portion, and 
in 32 in the lower tliird. In all but one 
instance tlie filling defect was irregular, the 
character and extent of the irregularity- be- 
ing in a large measure associated yvith the 
site. At the hiatus it was sometimes 
“punched out” of a bulbous tip (Fig. 1) ; in 
the mid-portion it might be annular, when 


due to circumferential growths (Fig. 2), or 
jagged when the neoplasm yvas infiltrative 
(Fig. 3). It may be impossible to determine 
the exact irregularity yy'hen the lesion is 
high in the esophagus, because overfloyv into 
the lar}'nx, witli subsequent coughing, may 
prevent swallowing of a sufficient amount of 
the opaque fluid to outline the groyvth. The 
filling defect is quite regular in some cases 
of infiltrative carcinoma at the hiatus; in 
these, tlie hiatus tapers but is rigid and 
blunt. 

Tyvo structural changes automatically 
follow esophageal obstruction from any 
cause; (1) narroyving at the point of ob- 
struction; (2) dilatation proximal to it 
(Figs. 1 and 2). Narrowing occurred in 
all of the 77 cases at the site of the 
growth. It yvas central yvhen the carcinoma 
yvas annular (Fig. 2), and e.xcentric in the 
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fungoid infiltrative type (Fig. 3). In lesions 
at the hiatus narrowing may not be pro- 
nounced because of protrusion of the 
growtli into the cardia. Narrowing in 
lesions in the upper third may be so marked 
that it is impossible to fill out the esophagus 
at a lower level. 


Dilatation of the proximal portion is 
rarely the significant finding in cancer that 
it is in the otlier esophageal lesions. It 
occurred in all but 4 of our patients, in 61 
it was very slight, in 12 it ^vas definitely 
pronounced. Three of the four cases with- 
out dilatation occurred in the lower third, 
the fourth was an infiltrating polypoid can- 
cer of the middle third. Location of tlie 
lesion bears no relation to the absence of 
dilatation, because, in the other 29 patients, 
with involvement of the lower third, there 
was appreciable widening. Increased per- 
istalsis is unusual in these cases. The rela- 
tively slight dilatation and the lack of in- 
creased peristalsis is probably due to the 
usual short course of the disease. The 
duration before death is too brief to permit 
of the marked dilatation and increased 
peristalsis seen in benign obstructive lesions 
of long standing. 

Metastasis and pulmonary infections 
sometimes complicate esophageal cancer. 
Enlargement of the mediastinal lymph 
nodes does not occur to any great extent m 
this disease. Typical metastatic nodules are 
sometimes seen in the lungs, but their oc 
currence is only occasional. In this tend- 
ency of the lesion to remain local and to 
metastasize late some hope of cure is seen, 
if the diagnosis can be made early. Metas- 
tases to other organs are sometimes foun 
at autopsy, and in some instances enlarge- 
ment of the liver or metastasis to the bones 

may be demonstrated roentgenographically. 

Lower lobe pulmonary infection is a fre- 
quent complication of 

upper third produces 


marked narrowing ; 


.-erflow into the re- 


AN 243 






Fig. 4. Lower lobe aspiration infection, with met- 
nodule complicating cancer of the upper 
mird cU the esophagu^ (Patient is a male, aged 
^ reported an extensive 
fungating lesion below the suprasternal notch. Dr. 
Baxter L. (Trawford reported the tissue as squa- 
mous-cell epithelioma. ^ 


spiratory passages brings about an aspira- 
tion infection. Roentgenographically there 
is a bilateral exudative increase in the lower 
lobe markings suggestive of bronchiectasis. 
The extent of the change depends upon the 
duration of the disease. Clinically, cough 
and expectoration accompany these pulmo- 
nary infections. Sometimes there is eleva- 
tion of temperature. 

Fistulous communication between the 
esophagus and trachea (Fig. 5) or the 
esophagus and a bronchus ma}' follow ero- 
sion of these structures by the newgrowth. 
In his study of esophageal roentgenograpliy 
Pancoast (9) has an illustration of a similar 
case. 

DIFFnRC.XTI.\L DIAGNOSIS 

Among the organic conditions which 
must be differentiated from carcinoma of 
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Fig. 5 . Esophagotracheal fistula. (Patient is a male, aged 41.) At esophagos- 
copy, Dr. Edmund L. Aucoin found almost complete obstruction by an infiltrat- 
ing fungating mass 26 cm. from the incisors, -with dilatation of the proximal 
portion of the esophagus. Dr. Baxter L. Crawford reported the tissue as 
squamous-cell epithelioma. 


the esophagus are cicatricial stenosis, steno- 
sis from external pressure, esophageal va- 
rix, diverticulum, esophagitis, foreign body, 
and esophageal extension of gastric malig- 
nancy. 

Phrenospasm, central nerve lesions such 
as bulbar palsy, and hysteria are the func- 
tional conditions with which esophageal ma- 
lignancy may be confused. 

Cicatricial Stenosis . — The history is im- 
portant in the differentiation of this condi- 
tion, seen more commonly in children than 
in adults. Unwitting swallowing of im- 
properly labeled commercial lye is the most 
prolific source of esophageal burns (Jack- 
son. 10), (Clerf, 11). When it is known 
tliat an acid or caustic alkali has been swal- 
lowed the diagnosis is readily made. Nar- 
rowing, the most striking roentgen char- 
acteristic. may extend throughout the length 
of the esophagus, or for only a few milli- 
meters. The narrowed walls are usuall)’ 
smootli, and sometimes the scar is tapering 
in outline (Fig- 6). The degree of proxi- 


mal dilatation depends upon the site of the 
cicatrix, its length, width, and duration. 
When high, there is A’ery often no dilata- 
tion ; tliis is also true Avhen the entire length 
of the organ is involved. A localized scar 
in the middle or near the hiatus, Avith 
marked stenosis, may double the breadth of 
the proximal portion and lead to Augorous 
peristalsis. While dilatation and peristalsis 
are more marked in benign cicatricial sten- 
osis than in cancer they neA'er attain the 
proportions that they do in phrenospasm. 

Stenosis from External Pressure. — Pres- 
sure from an aneurysm of the aorta, from 
a mediastinal neAA-groAA'th, or enlarged medi- 
astinal lymph nodes may sometimes be con- 
fused AA’ith carcinoma of the esophagus. 
Aneurysm is practically ahvays recogniz- 
able roentgenologically, and the narrOAving 
it produces in the esophagus corresponds to 
its site, is smooth, and usually curA'ed or 
crescentic in outline. This is also true of 
generalized dilatation of the aorta Avithout 
aneurA'sm (Fig. 13). 
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When large enough to produce pressure, 
mediastinal neoplasms arc usually readily 
recognized either fluoroscopically or on fdms 
of the chest. Dysphagia is not a common 
symptom of these conditions though it docs 
sometimes occur. Deformity of the esoph- 
agus produced by mediastinal tumors is 
found at the site of the tumor and is smooth 
in contour. 

The deformity due to metastatic enlarge- 
ment of the mediastinal lymph nodes is sim- 
ilar to that of aneurysm and primary’ medi- 
astinal neoplasm. Sometimes the esophagus 
IS caught and occluded in a mass of meta- 
static nodes (Fig. 7). In thc.se eases his- 
tory of a remote primary growth is impor- 
tant. 


Esophageal Vari.v. — Enlargement and 
rupture of the veins of the esophagus may 
lead to hematemesis (Jackson, Tucker, 
Clerf, Lukens, and iMoorc, 12). In some 
cases filling defects similar to cancer are ob- 
served (Fig. 8). While clinical recognition 
of hepatic cirrhosis may' hint at the origin 
of the changes in the esophageal outline, di- 
rect esophagoscopy' is the only' way' by' which 
the condition may be differentiated from 
intrinsic malignancy'. 

Eiverticulum . — In most instances a sin- 
?lc diverticulum occurs in the upper third of 
the esophagus and only occasionally in the 
rniddle or lower third (Fig. 13)- Some- 
times the sacculation may be double ; in rare 
instances it may' be multiple, as in the case 
yeported by Roldan (13). While difficulty 
in swallowing may suggest cancer, roentgen 
examination will readily demonstrate t le 
characteristic pouch. Sometimes after sur- 
Sical removal the dimple of the stump 
retain the opaciue mixture, or ,, 

the wall at the site of the extirpation may 
suggest a filling defect (Fig- 

Esophagitis . — ^Ulceration an » 
tissue of benign origin produce con^^ fleer- 
ing defects similar to those see ^Ufjcal 
ation secondary to rnalignnncy^ chest, 

sy'mptoms of dysphagia, pam 



Fie. 6. Esophageal stenosis due to 
of a caustic. The patient, a male, aged 40, had svval- 
roued a caustic, probably lye, ‘'ven‘y-one yea s be- 
fore the nresent e.xammation. At esopnagoscopy. 
Dr I ouis Clerf found almost complete stenosis 
Kst above The hiatus. The walls were smooth. 


and loss of weight accompany the condi- 
tion. Differentiation can be made only by 
direct esophagoscopy, with the removal of 
a piece of tissue for histologic study. 

Foreign Body in the Esophagus.— No dif- 
ficulty is encountered when the foreign body 
is opaque, but with non-opaque substances 
the conditions may' not be clear. In adults, 
the history is important and usually points 
to a foreign body. In the insane, dy'spha- 
gia, with regurgitation, might lead to the 
clinical diagnosis of neoplasm. Clerf (14) 
reports the case of an insane patient in 
whom, because of suicidal tendencies, re- 
fusal to take food was ignored until it w^as 
observed that he was not swallowing his sa- 
liva. Ordinary roentgenograms of the neck 
and chest failed to reveal a foreign body 
but IMangcs demonstrated complete obstruc- 
tion to the passage of the opaque mixture 
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Fig. 7. Esophageal stenosis due to enlarged 
metastatic mediastinal lymph nodes. Dr. Freder- 
ick J. Kaltej'er’s patient, a female aged 54, hav- 
ing scirrhous carcinoma of the breast, witl7 me- 
tastasis to the lungs and pleura. Marked relief 
after deep X-ray therapy given by Dr. Willis F, 
Manges. Dysphagia developed later, and Dr. 
Manges reported esophageal obstruction. On 
esophagoscopy, Dr. Chevalier Jackson reported 
pale, edematous, swollen mucosa above a tight 
stenosis but no evidence of ulceration, 

and at esophagoscopy Clerf removed a large 
pecan. 

As Manges (15) points out, a bolus of 
food or other material lodged in the upper 
end of a stricture will produce a different 
type of filling defect than cancer: the 
opaque mixture will spread over the foreign 
body so that the lower border of the column 
is concave. In some instances a bolus may 
be caught in a normal esophagus and pro- 
duce a similar defect in the stream (Fig. 
10 ). 

Difficult swallowing of sudden onset due 
to the occlusion of the esophagus by food 
caught at the site of malignant disease may 
be the first symptom of carcinoma. For 



? 


Fig. 8. Esophageal \arix. (Dr. Frederick J. 
Kalteyer’s patient, a male, aged 58.) On esopha- 
goscopy, Dr. Louis H. Clerf found a purplish mu- 
cosa, with definitely enlarged veins at the hiatus: 
no evidence of infiltration, ulceration, or external 
compression. 


this reason the esophagus should be re-ex- 
amined after the esophagoscopic removal of 
any foreign body. 

Cancer of the Cardiac Portion of the 
Stomach . — Gastric cancer may lead to 
spasm at the hiatus, or, by extending into 
the esophagus, produce a filling defect. In 
cases of phrenospasm in those past middle 
age the possibility of gastric cancer as the 
causative factor must be borne in mind 
(Fig. 11). 

Hickey (16) recently emphasized the dif- 
ficulty of diagnosing cancer of the cardia 
and suggested the recumbent left lateral po- 
sition as being valuable in the study of pa- - 
tients in whom this condition is suspected. 
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He enumerated the roentgen signs of gastric 
cancer at the cardia as: 

“1. Irregularity in the spurting of the ba- 
rium from the esophagus into the stomach. 
“2. Irregularity in the outline of the 


its passage to the stomach, the length of the 
delay being from a few seconds in the mild 
cases to hours or even days in the severe. 
Unlike cancer there is no filling defect, the 
esophagus being smooth throughout and the 



Fig. 9. Diverticulum, before and after removal. (Patient is a male, aged 58 ) 
Surgical extirpation through the neck by Dr. Thomas A Shallow and Dr. Louis 
H. Clerf. Post-operative roentgen study done during convalescence, before com- 
plete recovery 


cardia in the Trendelenburg or left lateral 


position. 

“3. Constancy of deformity in serial 
films. 

“4. Marked gastric hypermotility.” 

Phrenospasm or Prevcntriculosis (so- 
called cardiospasm). — This condition is char 
acterized clinically by many of the features 
of esophageal malignancy, notably djspha 
gia and regurgitation Sometimes there is 
thoracic pain and loss of weight. Phreno 
spasm is distinguished by its chronic course, 
adults often dating the symptoms jac ' 
childhood. These patients usually come un- 
der observation at an earlier age than do 


lose suffering from malignanc) . 

The roentgen appearance is striking m . 
renounced case. Spasm at the lotverjnd 
f the esophagus delays the opaque 


lower end tapering to a point. The esopha- 
gus dilates in some instances to four or five 
times its normal width, because of the 
great length of time before symptoms reach 
a stage requiring treatment. Peristalsis is 
usually vigorous. Immediately after the in- 
gestion of the mixture deep waves may pass 
from the suprasternal notch to the hiatus in 
an attempt to force the material through. 
Later the waves diminish in intensity, and 
finall}^ with exhaustion of the musculature, 
cease altogether. The esophagus may be so 
filled with liquid food remnants at the time 
of the first examination that a considerable 
length of time may be required for the 
opaque mixture to seep through the material 
to the hiatus. 

Lesions of the Nervous System . — Bulbar 
nalsv. occurrimr as it does at the same arre 
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Fig. 10. Foreign body (bolus of food). (Patient 
is a male, aged 45 ) At esophagoscopy, Dr. Louis 
H. Clerf removed a large bolus of meat. Esopha- 
goscopically and roentgenographically the esophagus 
was normal after removal of foreign body. 


period as malignancy, is the most impor- 
tant of these. In this condition coughing 
I and choking caused by the passage of the 
opaque material into the larynx may make 
it impossible to fill the esophagus. The 
esophageal stream may be so thin that one 
cannot rule out a massive lesion high in the 
esophagus. The history of regurgitation 
through the nose, drooling, and speech dif- 
ficulties, together with the absence of de- 
monstrable obstructive lesion, may serve to 
differentiate the two conditions. 

In localized conditions of the nerves con- 
trolling the muscles of deglutition like diffi- 
culties may occur (Figs. 12 and 13). Esoph- 
agoscopy should be done in cases of these 
E'pes in which the roentgen diagnosis is not 
conclusive. 

Pulmonar)' infection of the aspiration 
t}"pe, similar to that seen with cancer high 



Fig. 11. Phrenospasm secondary to gastric malig- 
nancy. (Patient is a female, aged 62.) At ysopha- 
goscopy. Dr. Louis H. Clerf found the entire tho- 
racic esophagus dilated but the mucosa normal ex- 
cept for esophagitis at the hiatus. The hiatus was 
smooth and showed no evidence of ulceration. Un- 
der the fiuoroscope and on the film the esophagus 
was seen to be smooth throughout its course. A 
filling defect on the lesser curvature can be seen. 

in the esophagus, is a common accompani- 
ment of bulbar palsy. 

Hysteria . — Patients suffering from glo- 
bus hystericus and complaining of a lump in 
the throat due to spasm of the pharyngeal 
muscles are frequently referred for diagno- 
sis. The absence of organic lesions can be 
readily demonstrated. Dysphagia as an ac- 
companiment of other hysterical states is 
rare. When it does occur it is usually seen 
in young females, in contrast to esophageal 
cancer — a disease of males in the later age 
periods. When the patient can be induced 
to swallow, the normal condition of the 
esophagus becomes at once apparent. 

CONCLUSIONS 

1. The present status of the diagnosis 
and treatment of cancer pf the esopha^s is 
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unsatisfactory because of the impossilulity 
of cure at the late stage at wliich these pa- 
tients come under observation. 

2. Even the slightest difficulty in swal- 
loudng must he investigated thoroughly be- 
fore it is dismissed as inconsequential. 

3. Roentgenology offers the most uni- 
versally practical method for the diagnosis 
of diseases of the esophagus. 

4. In this series of 77 cases of cancer of 
the esophagus the disease occurred 15 times 
in the upper third, 30 times in the middle, 
and 32 times in the lower. 

5. A filling defect was observed in all 
patients ; in but one instance was it smooth ; 
in the other 76 it was -irregular. 

6. Narrowing at the site of the growth 
was a constant finding. 

7. Slight dilatation of the proximal por- 
tion was present in 73 instances; in 4 it was 
absent. 

8. No relationship existed between the 
site of the growth and the absence of dila- 
tation. 

9. Increased peristalsis is not a promi- 
nent feature of cancer of the esophagus. 

10. Metastases and lower lobe pulmo- 
nary infections occur as occasional compli- 
cations. Erosion of the trachea or a bron- 
chus, with the creation of a fistulous tract, 
is rare. 


11. The following organic lesions must 
be differentiated from cancer of the esopha- 
gus: cicatricial stenosis, stenosis from ex 
ternal pressure, esophageal varix divertic- 
ulum, benign esophagitis, foreign body, and 
extension of gastric malignancy. 

12 Phrenospasm, or so-called car i - 
spasm, central nervous system lesions such 
as bulbar palsy, localized lesions of the 
nerves controlling the "'“f 
ing, globus hystericus, and 
functional conditions which must be differ 


’“in all conditions in which a positive 
, sis as to the presence or absence of 
1C disease of the esophagus cannot t 





Fig. 12. Anterior laryngeal and tracheal walls 
outlined by overflow. (Dr. Robert M. Lukens’ pa- 
tient, a female aged 72; see also Figure 13.) Over- 
flow of the mixture into the larynx prevented prop- 
er filling of the esophagus and a diagnosis of prob- 
able newgrowth in the esophagus was made. At 
esophagoscopy, Dr. Lukens found the esophagus nor- 
mal throughout. 


made by roentgen study, esophagoscopy 
should be employed. 

I am indebted to Dr. Chevalier Jackson 
and the Staff of the Bronchoscopic Clinic, 
by whom most of the patients on which this 
study is based were referred, for permission 
to use the clinical data. 
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DISCUSSION 


Dr. Sydney j. 'Hawley (Danville, Pa.): 
There are a fetv points which are so easily 
overlooked in the daily routine of our work 
that they should be emphasized. In the first 
place, we should diffuse information among 
the public and profession about the necessity 
for early examination. The examination of 
the esophagus is not an easy one to make, 
and when the patient does come for such an 
examination it behooves us to be very care- 


DISCUSSlOxN 


fu! and to examine from ail directions. VVe 
must be wary about tlie interpretation of 
smoothness of outline. As Dr. Farrell men- 
lone m one case of carcinoma of the 
esophagus, the outline was smooth. On ac- 
count of this fact and also because certain 
benign lesions are indistinguishable from 
ear \ carcinomatous lesions, we must depend 
oil the esophagoscope for the final word. 

Another point which is of great impor- 
tance, yet frequently omitted, is the exami- 
nation of the esophagus after the removal 
of the foreign body. If this is carried out, 
you may pick up a very early lesion. 

Another point of importance Avhich Dr. 
Farrell brought out is that of persistent de- 
lay at the lower end of the esophagus, which 
may be an indication of the disease in the 
cardiac end of the stomach. We, as roent- 
genologists, should never make a diagnosis 
of globus hystericus: that should be left for 
the esophagoscope. If that reveals no signs, 
then the esophagoscopist may say that the 
difficulty in swallowing is hysterical. 
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culty m diagnosis, but the early cases do not 
show signs of an obstruction. I have a slide 
lere to show of a patient wdio had practi- 
cally no spnptoms relating to the esophagus 
the only symptom this patient had was 
heartburn. We made an esophagoscopic ex- 
amination and found a small epithelioma 
about the size of a pea. Peptic ulcers were 
also reported, following both experimental 
and human tests. We have never found any 
difficulty m differentiating peptic ulcers 
from carcinoma. In one case because the 
patient had obstructive signs, we made a di- 
agnosis of an , esophageal lesion and the 
esophagoscopic examination revealed a car- 
cinoma. 


Dr. Maurice Feldman (Baltimore) ; In 
a report of 128 cases of carcinoma of the 
stomach in our clinic, we hai’e met with a 
small number of early cases of carcinoma of 
the esophagus. The essayist and the pre- 
vious discussants have mentioned the fact 
that particular attention must be paid to the 
esophagus when there are esophageal symp- 
toms. Now why do we have to wait until 
esophageal symptoms develop? Every X- 
ray examination of the gastro-intestinal 
tract requires a thorough esophageal exam- 
ination. It has been lU}’^ experience that if 
the esophagus is examined more thoroughly 
in the routine examination, regardless of the 
symptoms, we may find tlie earlier signs 
more readily. 

Most of the slides shown on the screen 
were those of obstruction. Carcinoma with 
obstruction offers very little difficulty in the 
diagnosis. When you get obstruction, witli 
irregular defect, it offers little diffi- 

O 


an 


adfv ,)•. ^ (Toronto, Can- 

ada) . It IS with considerable temerity that 

austere Society as yours, especially to dis- 
subject; because, as Will Rogers 
would say, from what I read in the papers 
It would appear that cancer is to be remLed 

of radffil * mi surgery to that 

of radiology. There are certain t)^pes of 

cancer which I xvould be very glad to turn 

over to ffie radiologist. I would be pleased 

to et him have cancer of the cervix, cancer 

of the hyer, and cancer of the esophagus. 

I would not try to enlarge upon Dr. Far- 
rell s most excellent resume of this subject 
or upon the remarks of Dr. Chevalier Jack- 
son. If there is anyone in this world who 
knmvs anything about the subject, it should 
be Dr. Jackson. However, I think we .should 
constantly keep in mind the necessity of the 
most meticulous and careful examination of 
ever}' patient who complains of any diffi- 
culty in swallowing. No matter how slight 
the difficulty may seem, we cannot do too 
much to determine the cause. 

About eight or ten years ago I had an op- 
portunity of seeing a patient, with a very 
much older consultant whom vou all know, 
a man of vast e.\'pcrience. As we ap- 
proached the consiiltinn- -rnrti-n 
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tor said to the consultant, “This is a very 
interesting patient, and we think he has an 
hysterical aphasia.” The patient said that 
practically all his life he had had something 
tugging in this side of his neck. About six- 
teen or eighteen years ago, while drinking in 
a creek, something came into his throat and 
he choked, and it came out of his mouth and 
he clutched it in his fingers, but lost it. 
About eight or ten years later the same thing 
happened again. He had seen this little red 
thing coming out of his mouth, and he had 
caught it in his fingers, but it got out of his 
fingers again. The old consultant, who was 
experienced, turned the man upside down on 
the table and said to him, “Cough.” To my 
surprise something red came out of his 
mouth and I grasped it, but lost it again. 
The esophagoscopic examination revealed a 
large tumor, fixed to the esophagus opposite 
the cricoid cartilage. It was removed sur- 
gically and was found to measure 11 centi- 
meters in length and about 2 centimeters in 
diameter — a hemangioma. 

I have just seen a woman who had been 
diagnosed as having hysterical aphasia. 
Having this other case always in mind, we 
examined her with an esophagoscope. A 
short distance down the esophagus we came 
to a blind pocket. If I had had the least idea 
that Dr. Jackson was going to be here to-day, 
I would have had him see this woman. I 
could not get even a thread down her throat. 
She gives a history of some sixteen years’ 
duration and says that “when a sister was 
burned she got this trouble.” She cannot 
get any solids down, and fluids only very 
slowly. As I said, I could not get a linen 
thread down her tliroat. W e have let her go 
home, but will have her back again and try 
again to pass the esophagoscope. The 
esophagus tends to contract gradually to a 
funnel -like constriction, but we could not 
find an opening. 

What are we going to do to help patients 
with cancer of the esophagus? I am con- 
vinced that the majority of them have to be 


left for radium or deep X-ray therapy. I 
have seen only one case in which I hoped to 
do something surgically. After experimen- 
tal Avork on dogs, I noAv believe that if I had 
used an epithelized tube-graft the patient 
Avould be alive to-day. 

As Dr. Jackson points out, the cases dis- 
covered almost by accident are the only ones 
which Ave see early enough to be able to do 
anything Avith surgically. If Ave are going to 
get anywhere as surgeons Avith cancer — ap- 
parently Ave are not, from the papers — Ave 
have to learn when to hold our hand; and 
that is particularly true in cancer of the 
esophagus. If the surgeon is to be alloAved 
to deal at all Avith the esophagus, he must 
know when to stop. The last three cases I 
stopped at once after exposing the lesion, 
and after realizing that further surgery Avas 
not practicable. The surgeon must make it 
clear to the patient that he is not sure how 
much he can do, but that exploration Avill 
not do any harm. If the growth is too ex- 
tensive, or if the surgeon does not think he 
is going to have a fair chance of getting a 
satisfactory union, preferably by an epithe- 
lized graft, he should close the incision Avith- 
out attempting anything further. 

I think an extremely small percentage of 
cases Avould be surgical, but it Avould as yet 
seem as if they must be discovered almost by 
accident to be early enough to be dealt with 
surgically at all. If we cannot do anything 
surgicall}'-, Avhat else can we do? Apart from 
X-ray or radium therapy, I think all we can 
do is by dilatation. I have seen quite a num- 
ber of patients Avith cancer of the esophagus 
during the last fifteen years, yet have seen 
but one esophagus through Avhich I could 
not get a linen thread. Undoubtedly there 
are such cases, and Avitli some of them we 
have had to persist for some time; but if 
we have been able to get a linen thread 
through, Avith a metal dilator, Ave have been 
able to dilate tbe esophagus and get the pa- 
tient back to solid or semi-solid food, or at 
least to fluids. If you can get even fluids 
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through it will relieve the situation, as these 
patients arc intensely dehydrated. We re- 
cently luid a patient, now dead, wiioin we di- 
lated, He did well, so much so that he 
thought he was going to be cured ; hut he 
dropped dead suddenly about five months 
later. The letter which his wife wrote to us 
tells how greatly he was relieved of his in- 
tense thirst by being able to t.ake fiuids. We 
now have a man who has experienced this 
relief for alx)ut eleven months, and he came 
in the other day with a b.anana to show us 
how he could get even a banana dowm. He 
is now losing weight, however. 

While I am about ready to turn over all 
cancers of the esophagus for X-ray or radi- 
uni therapy, yet there may be an occasional 
oase which will be diagnosed early enough 
to be available for surgery. In addition, I 
have not observed any benefit whatever from 
the use of radium or X-ray therapy. 


Dr. Chevalier Jackson (Philadelphia) : 
This presentation by Dr. Farrell is intensely 
interesting to me, and all the more sc) be- 
cause I have seen a number of the patients 
>n consultation with Dr. Farrell. 

One of the most important points, 
think, is that all of the diagnoses of cancer 
of the esophagus are late; and the 
why they are late is that the patients are 
seen by either the roentgenologist or 


csophagoscopist until there is 


difficulty m 


swallowing solids. We rarely see th 
fients in the early stages of the 
early stages of cancer of the ^j^d 

associated with such vague sympto , _ 

the sensations are so ill-localize 


tient, that (lie average practitioner malces a 
diagnosis nf hysteria. All patients coniin 
in with cancer of the esophagus report tw 
forms of diagnosis; (1) spasm, and (2) 
hysteria, sometimes nervousness. The his- 
tory of the ease is absolutch’ worthlc.ss for 
diagnosis. Some patients with a history of 
intermittent difficulty in swallowing have 
had this difficulty for twenty years; Avhether 
old or recent, intermittent clysphagi.a in 
thc.se cases is clue not to spasm but to the 
lodgment of food which has later softened 
and passed on. On the other hand, many 
patients with cancer stoutly maintain that 
the)^ never had difficulty’’ in swallowing be- 
fore to-day^ yesterday, or last week. The 
history of the case, therefore, is worthless, 
because we would infer that a cancer could 
not be present for twenty years, nor could 
it develop in a day. 


There are only two means of diagnosis of 
any esophageal disease that are worlli a mo- 
ment’s consideration; these arc roentgen- 
ray examination and csopbagoscopy ; both 
should be used. There arc only two disea.sc.s 
of which the ray fails to give evidence; one 
is esophagitis and the other is peptic nicer 
of the esophagus. In general, it may be said 
that roentgen-ray diagnosis of cancer of ifie 
esophagus is 98 per cent correct. 


The points have been very Ivcil p | 
taportanl for „s 
sibility of esophageal cJise-i.,, ^ 
symptoms commonly referrJ,' 
in the gastro-intestinal ^ 
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OSTEOGENIC TUMOR: GROWTH INJURY OF BONE AND |Pe 

MUSCULAR ATROPHY FOLLOWING THERAPEUTIC | 

IRRADIATION^ i 

By ARTHUR U. DESJARDINS, M.D., Section on Therapeutic Radiology, ' 

The Mayo Clinic, Rochester, Minnesota 1 


T he specific sensitiveness of different 
varieties of cells to radiation is rap- 
idly becoming recognized as the evi- 
dence furnished by experimentation on ani- 
mals is becoming knonm and as extensive 
clinical experience is daily confirming the 
experimental data. The variation in the 
relative vulnerability of different kinds of 
cells to roentgen and radium rays has been 
shown to provide a valuable means of iden- 
tifying the cells in normal and pathologic 
tissues and even of distinguishing certain 
kinds of tumor. Indeed, such identification 
of cells by their reaction to irradiation 
promises to add much to our knowledge of 
the histogenesis, physiolog}-, and patholog)’' 
of many tissues, and especially of neoplasms. 
The exceptional radiosensitiveness of the 
small round cells which characterize the 
lymphoid structures and which constitute an 
important component of the blood, and of 
the seminal and follicular epithelium of the 
testis and ovary, respectively, is now so well 
known as to have become established. This 
is not yet true, however, concerning bone, 
which still is generally thought to possess 
a marked degree of resistance to irradia- 
tion. Many radiologists seem to regard 
bone as absolutely impenfious to the influ- 
ence of irradiation, but such an atti- 
tude does not rest on knowledge of the 
facts relating to the specific sensitiveness of 
bone. It is true that, in the adult body, the 
relative resistance of bone to irradiation is 
almost as great as that of the brain and 
nerve tissue, but an excessive single or total 
dose of roentgen or radium raj^s may cause 
injury to bone. But while adult bone can 
tolerate relatively large doses of radiation, 

iRcad before the Radiological Society of Xorth America 
at the Fifteenth Annual Meeting, at Toronto, Dec. 2-6, 1929. 


the rapidly growing osseous structures of 
young animals are influenced deleteriously,' 
even by small doses. 

In comparison with many other tissues, 
experimental investigation of the radiosen- - 
sitiveness of bone has been limited. This- 
is undoubtedly due to the circumstance that 
the exposures incidental to radiography are 
insufficient to induce any alterations in such 
a dense and resistant tissue as bone. In- 
deed, even the much longer exposures to 
rays of shorter wave length currently em- 
ployed in radiotherapy rarely cause recog- 
nizable abnormalities in bones subjected to 
irradiation. At least, this is the only con- 
clusion which can be drawn from the paucity 
of reports of such injury, even if it is 
granted that such injury often may not be 
recognized. A brief review of the experi- 
mental and clinical evidence, therefore, may 
be worth while. 

EXPERIMENTS ON ANIMALS 

Perthes (1903) exposed the right wing 
onl)'^ of three chicks, one day old, to 12 
Holzknecht units of roentgen rays, for 
forty-five minutes, at a distance of 10 cm. 
When one of the animals was killed twelve 
days later, the growth of the irradiated 
wing Avas found to have been greatly re- 
tarded. Two other experiments having given 
similar results, Perthes deduced that roent- 
gen rays can inhibit the diifision of cells, a 
conclusion which has since been amply sub- 
stantiated. 

Recamier and Tribondeau (1905) found, 
after exposing one side of the face of a 
kitten three days old to roentgen rays for 
sixty minutes, that the corresponding side 
of the skull as well as the eye failed to 
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(!e\o!op normally and gave an as}'nimctnc 
aspect to the head; even the teeth on this 
.dele were shorter than those on the iin- 
irrndiatecl side. JU-caniicr (1905) ex- 
posed the right side of the head of a kitten 
four days old to about 3 Holzknecht units 
of^roentgen rays of nicdiuni wa^’c length 
(No. 8 Benoist) for i)eriods of ten minutes 
SIX times in sixteen days, at the rale of three 
times a week. The remainder of the body 
was shielded from the rays by a sheet of 
CtuL Radioclcrmatitis, in tlie form of in- 
animation of the labial mucosa, appeared 
after the third exposure, and the reaction 
of the skin increased during the ensuing 
month. The visual acuity of the right eye 
aimmished, and the snout gradually de- 
'•lated toward tlie right side. When, one 
month after the last exposure, the animal 
"as killed, at the age of seven weeks, the 
t side of the skull was found under- 
eveloped and abnormally thin, giving the 
* 'V 3S3'mmetric appearance. In all 
pro ability such asymmetry would have 
oen still greater if tlie interval between 
irradiation and death bad been longer. Even 
t le teeth on the irradiated side were smaller 


found that the onl)^ effect of irradiation on 
articular cartilages was retardation in devel- 
opment proportional to the influence on the 
bones. Perceptible histologic alterations 
could not be found, Recamier justly con- 
cluded that irradiation, under the conditions 
emplo 3 'cd, retarded the development of the 
articular epiphyses of bone, but did not 
cause any apparent microscopic changes. 

Forsterling (1906) also investigated the 
action of roentgen rays on growth by ex- 
posing to the rays thirty-four rabbits, five 
dogs, and two goats. In twelve young rab- 
bits tlie entire bod 3 '' was irradiated; four 
died or disappeared soon after exposure. 
Seven of the eight remaining animals, 
which had been exposed once to rather soft 
rays for from five to twenty-nine minutes, 
showed general, and sometimes considerable, 
retardation of growtli, but their healtli was 
not otherwise disturbed. All the animals 
died sooner or later, and death was always 
preceded by rapid emaciation. In two other 
young rabbits on] 3 '- half of the body was 
irradiated ; in both animals the exposed side 
exhibited marked retardation of growth, 
and this affected the external parts of the 


mid shorter than on the unexposed side of 
the face. Recamier (1906), having obtain,- 
the same results in two other kittens 
irradiated in the same manner, irradiated 
the right leg of two young chickens and 
^g'ain found that, while the exposed bones 
ffrew in a normal manner, such growth was 
distinctly retarded; the exposed bones were 
shorter and more slender. An attempt was 


de, also, to test the action of roentgen 
on mature bone by irradiating one 
iterior extremity of an adult rabbit, 
len the animal was killed one mont i 
ir, a perceptible difference between tie 
>osed and 'the unexposed limb cou no 
found. Recamier attributed 
ure of the rays to influence a u 
the short interval ^'’hich had 
:e the limb had been subjected to he 

s. In young chickens and frogs, be aJ.o 


body as well as the internal organs. The 
dose of ra 3 ^s was less than that required to 
cause the skin to react. In nine other ani- 
mals (eight rabbits and one dog between 
one and a half and eleven da 3 ^s old) tlie 
head and one or both forelegs were ir- 
radiated for from ten to twent}' minutes. 
Definite retardation in tlie growth of the 
exposed bones resulted, and this was ac- 
companied b 3 " peculiar disturbances of the 
nervous s 3 '^stem. In seven young rabbits and 
four dogs, tlie posterior portion of the body, 
or onl}" one hind leg. was irradiated. Dis- 
tinct weakness of the posterior extremity 
developed in most of the animals. 'When 
only one posterior extremity liad been ex- 
posed to the rays the difference in growth 
MTis always striking. In two i-oiing goats 
only the calcaneal region of one posterior 
extremity was irradiated for twenty win- 
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utes one and four days, respectively, after 
birth. Six weeks later a valgus position of 
the exposed ankle joint developed in both 
animals, while the unexposed ankle remain- 
ed normal. Exposure of individual ex- 
tremities did not influence the general 
growth, but a general effect on growth al- 
most always followed exposure of the head 
or of more than a certain percentage of the 
body. The disturbance in growth was the 
greater the younger the animal or the larger 
the dose of roentgen rays. 

Krukenberg (1909) exposed to roentgen 
rays a well-developed, pregnant dog more 
than one year old; in due time three well- 
developed pups, two living and one dead, 
were born. Two hours after birth the 
posterior portion of one and the anterior 
portion of the other living pup were irradi- 
ated for fifteen minutes. Both animals ap- 
peared to develop normally for two weeks, 
when the hair over the exposed parts of 
the body began to fall. Although the pup 
whose posterior portion had been irradiated 
continued to develop normally, the other 
soon became unable to stand and tended to 
fall backward. The dog fed itself with 
difficulty, became irritable, and only artificial 
feeding prevented its death. These nervous 
manifestations gradually subsided, but as 
time went on the growth of the irradiated 
anterior portion of the body was greatly 
retarded and the visual acuity was deficient 
from optic atrophy. The head, eyes, shoul- 
ders, and anterior extremities were abnor- 
mally small. The development of the other 
dog, the posterior portion of which had been 
irradiated, also was retarded. The posterior 
half of the body was smaller and the pos- 
terior extremities shorter than normal, and 
this gave the dog the appearance of a hyena. 
Krukenberg was uncertain whether the 
nerA’-ous disturbances were direct results of 
irradiation or whether they were secondary 
to the retardation in growth of the bones. 

Cluzet (1910) fractured the leg bones of 
three rabbits and six dogs under anesthesia. 


applied a fenestrated plaster cast, and ex- 
posed the fragments to roentgen rays filter- 
ed through 1 mm. of aluminium. At first 
two bones in each animal were fractured 
and one bone was irradiated, the other being 
left unexposed to serve as a control. The 
animals died, however. Later only one bone 
in each animal was broken, and a corres- 
ponding bone in another animal was broken 
but not irradiated, to serve as a control. In 
the unexposed animals, callus around the 
fracture appeared between the eleventh and 
fifteenth days, whereas in the irradiated ani- 
mals callus did not appear until the eight- 
eenth day, and in two dogs until the twen- 
ty-first and thirty-fourth days, respectively. 
In spite of the apparent absence of callus, 
the irradiated fractures united partly or 
completely. In another dog, irradiated be- 
fore fracture, callus did not become per- 
ceptible until the one hundred and seventh 
day, and this only on the side away from 
the roentgen tube. This was taken to indi- 
cate that the rays act on the bone cells and 
not directly on the callus. The fact that 
frequent roentgenography of bones in the 
control animals did not delay the formation 
of callus was held to mean that large doses 
of radiation are necessary to retard the 
deposition of callus. Iselin and Dieterle 
(1910-1911) found that total irradiation of 
the growing body inhibits growth, but that 
a single exposure may stimulate growth. In 
young dogs the injury caused by local ir- 
radiation was the greater the younger the 
animal and the larger the dose of rays; 
larger animals were affected but little. They 
also observed that irradiation of a portion 
of the body caused general disturbances. 
They apparently were unable to determine 
w^hether or not the retardation of growth 
induced by irradiation was the result of 
injury to the cartilages. In discussing this 
communication of Iselin and Dieterle, Bloch 
stated that he never had found any dis- 
turbance of growth in children less than 
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two years old who had been irradiated for 
microsporia. 

Cluzet and Dubreuil (1913) pursued their 
investigation further bj' fracturing and ir- 
radiating the leg bones of eight dogs, and 
obtained identical results. They found that, 
from twenty to thirty days after irradiation, 
the formation of callus recovered its normal 
rate of grow^th. Iselin (1913) exposed to 
roentgen rays the joints of mice and rats 
four days old, two dogs five and nine weeks 
old, respectively, and one calf two months 
old, and roentgenograms of the irradiated 
joints were made at frequent intervals. The 
growth of the exposed bones was always 
retarded. After small doses, Iselin noted an 


Albee (1920), in an experimental attempt 
to produce pseudarthrosis by repeated mas- 
sive doses of roentgen rays, was unsuccess- 
ful and stated that frequent, massive ir- 
radiation of fracture, with or without loss 
of bone, did not inhibit the formation of 
callus. 

Phemister (1926), assuming that the 
bone lesions which characterize Legg- 
Perthes’ disease, Kohler’s disease, Osgood- 
Schlatter’s disease, and osteochondritis dis- 
secans probably result from interruption of 
the circulation of the affected region, under- 
took to produce experimentally a focal, 
aseptic necrosis of bone and cartilage by 
inserting radium needles into the knee or 


acceleration of growth of distant, unirradi- 
ated portions of the body, while after large 
doses the growth of the entire body was 
inhibited. 

Brunner and Schwarz (1918), having 
exposed the head of four dogs, four days 
old, to small, but unspecified, doses of 
roentgen rays, found, after a latent period 
of from ten to fourteen days, increasing 


into the medullary canal of the femur of 
dogs. The radium was left in place for 
from eighteen to twenty-four hours, and the 
animals were killed at intervals varying be- 
tween forty-five and four hundred days. 
Phemister found that aseptic bone, made to 
undergo necrosis by implantation of radium, 
reacts differently if mechanical function is 
or is not exerted ; that when an entire seg- 


retardation of growth, muscular tremor, 
epileptiform convulsions, and at necropsy 
increased cerebral pressure, swelling of the 
brain, and in one dog hemorrhage in the 
fourth ventricle. Brunner and Schwarz did 
not describe the condition of the cranial 
bones, but the character and sequence of the 
clinical disturbances suggest that they were 
the results of increased intracranial pres- 
sure and that this may have been due to im 
paired development of the cranium. run 
ner (1920) exposed only the heads of four 
kittens to 40 Holzknecht units of roentgen 
rays generated at a voltage correspon ^ 
to a spark gap of 28 cm,, filtered through 
3 mm. of aluminium, at a focal skm distance 
of 22 cm. Two of these kittens were killed 
by the mother, but when the two 
kittens were examined tlie . 

skull were still gapmg, whereas tie - 
a control kitten was comp eWly ossified. 
Similar results were obtained m 


ment of the femur or humerus of a dog is 
destroyed, and is subsequently used for 
weight-bearing, the dead bone does not 
form a sequestrum, but is slowly replaced 
by ingrowing new bone; that when non- 
union of a fracture prevents the injured 
bone from being used, the necrotic bone 
forms a sequestrum which is slowly absorI> 
ed; that when the adjacent bone and soft 
parts are injured b}!- radium the replacement 
of the necrotic bone by new bone is slower 
than when the necrosis results from circu- 
latory disturbance or from the use of chem- 
icals, and that secondary infection of bone 
killed by radium leads to formation of 
sequestra regardless of function. 

Wynen (1929), influenced by Regaiid’s 
conception that, under irradiation, the cal- 
cium of bone causes emission of sccondar}’ 
ravs. bored holes in thick bone and inserted 
into the holes the roots of horse beans; 


•1 
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and both the bone and muscle were exposed 
to the same dose of roentgen rays. At first 
the seedlings grew at the same rate, but 
when, after eight days, the lateral roots 
appeared, a striking difference was noted. 
Wynen found that bone absorbed more rays 
than muscle, and that the increased second- 
ary radiation caused greater vascular in- 
jury in the bone because of its greater 
absorption. He also concluded that bone 
in rapidly growing organisms is more sensi- 
tive to radiation because of the relatively 
short life cycle of the bone cells. Wynen 
also investigated the production of bone 
necrosis by exposing the femur of guinea 
pigs and dogs to from 500 to 2,000 r-units 
at varying intervals. When the skin re- 
mained intact, he found it impossible to in- 
duce necrosis, but such necrosis always ac- 
companied severe injury to the overlying 
soft parts. This led him to conclude that 
necrosis of bone cannot occur in the absence 
of mechanical injury or infection. 

ANALYSIS OF EXPERIMENTAL EVIDENCE 

The experiments of Perthes (1903), 
Recamier and Tribondeau (1905), Recamier 
(1905 and 1906), Forsterling (1906), 
Krukenberg (1909), Iselin and Dieterle 
(1910-1911), Iselin (1913), Brunner and 
Schwarz (1918), and Brunner (1920) in- 
dubitably show that irradiation of young, 
rapidly growing animals causes more or 
less retardation in the growth of bones and 
other structures in the region exposed to 
the rays, and that the degree and duration 
of such inhibition is governed by the age 
of the animal and the dose of radiation. 
Iselin and Dieterle were the only ones to 
that small doses may stimulate 
growth, but they did not submit any facts 
to support this assumption. The foregoing 
evidence also indicates that the retardation 
of growth is due to the direct action of the 
rays on the rapidly dividing cells of the 
epiphyses. 


The investigations of Cluzet (1910) and 
of Cluzet and Dubreuil (1913) indicate 
that sufficient doses of roentgen rays do not 
prevent, but retard, the formation of callus 
around a fracture. Moreover, they showed 
that this effect resulted from direct influ- 
ence of the rays on the bone cells, because 
the delay in callus formation occurred when 
the bone was irradiated before as well as 
after fracture. The fact that Albee (1920) 
was unable to observe such effect on the 
deposition of callus probably means that, in 
his experiments, the fractured bones did not 
receive a dose of radiation sufficient to 
inhibit the metabolic activity of the bone 
cells. 

The experiments of Phemister (1926) 
and Wynen (1929) are extremely interest- 
ing and significant, because they furnish ex- 
perimental proof of the soundness of the 
clinical and pathologic observations and of 
the validity of the deductions of Regaud 
(1922), Nageotte (1922), and Ewing 
(1926). The studies of Phemister with 
radium indicate the fundamental influence 
of mechanical function and infection on the 
reaction of bone to irradiation. In the ab- 
sence of infection, bone devitalized by ex- 
posure to radium, but used for weight-bear- 
ing, does not detach itself from adjacent 
living tissues as a sequestrum, but is slowly 
replaced by ingrowing new bone. When, on 
the contrary, mechanical function is pre- 
vented by fracture, the devitalized bone 
separates as a sequestrum which is slowly 
absorbed. Impairment of the circulation of 
the soft parts overlying the necrotic bone 
delays its replacement by new bone. Sec- 
ondary infection of bone killed by irradia 
tion leads to sequestrum formation regard- 
less of function. 

CLINICAL CONSIDERATIONS 

Regaud (1922) observed that large doses 
of radiation to an ulcerated epithelioma 
Avhich has invaded the bone produces 
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peculiar necrosis of the bone, with complex 
lesions. He described two cases: one 
with an epithelioma of the skin and exten- 
sion to the superior maxillary hone; the 
other with an epithelioma of the buccal 
mucosa and extension to the inferior 
maxilla. In both, the neoplasm improved 
considerably after repeated roentgen irradia- 
tion, hut later infection developed, and this 
was followed by extensive necrosis of the 
bone, hut the dead hone did not separate as 
a sequestrum. Such necrosis, in the many 
cases he had seen, always occurred in the 


cases, the hone had probably been killed by 
irradiation and the late necrosis was due 
to secondary infection. 

Stark (1923) reported the case of a 
woman, aged forty-two years, who, in the 
course of one and a half years, had been 
exposed to five erythema doses of roentgen 
rays for excessive growth of hair around 
the mouth, each treatment being directed to 
four fields; each side of the chin, the upper 
lip, and the lower lip. The skin appeared 
to tolerate the exposures at the time, but 
one and a half years later necrosis of the 


bones of the head, secondary infection was 
always present, and the affected bone did 
not tend to separate from the adjacent living 
tissue. There was extremely slow, if any, 
tendency to formation of sequestra. Pur- 
suing the subject further, Regaud (1922) 
reported that, in three cases with car- 
cinoma of the tongue but without malig- 
nant invasion of the bone, in which radium 
had been applied to the floor of the mouth, 
against the mandible, ulceration and necro- 
sis of the mucosa and bone occurred. He 
expressed the opinion, based on clinical ob- 
servation, that ulceration of the mucosa 
inevitably leads to secondary infection, to 
which necrosis of the bone is due. He 
thought that the calcium of the irradiated 
bone emits secondary rays, which are easily 
absorbed and are very caustic. Irradiation 
was held to devitalize the bone and to render 
it a ready prey to infection, but the condi- 
tion of the bone remained latent until in- 
fection caused active necrosis. Ihe per- 
spicacity of this observation was made 
obvious by Nageotte ( 1922 ) who examined 
Regaud's specimens. She found that 

sides the death of cells, necrosis 
nective tissue involves an 

element which provokes f “^we jte n“ 

the leukoc}T:es 

connective tissue fibe .1 infection 

attracted by the mfec • ^j^gtroyed with- 
is absent, the giving any 

rruXT s'-dded that, in Regaud. 


pi UUCbb OI 

the lower jaw occurred.^ Resection of a 
portion of the bone was followed by infec- 
tion and a fistula. When the excised piece 
of bone was examined microscopically, evi- 
dence of necrosis could not be found. Blum 
(1924) mentioned a case of osteomyelitis 
of the mandible, somewhat similar to 
necrosis from phosphorus, which had been 
caused by some radio-active substance in 
paint used to render watch dials luminous 
Hoffman (1925) reported four fatal 
cases of necrosis of the mandible compli- 
cated by severe anemia and caused by radio- 
active substance introduced into the mouth 
by the brush used to apply so-called radium 
paint, composed of zinc sulphide, radium, 
and me^thorium, to the figures of watch 
dials.^ He also recorded eight other cases 

of similar necrosis hm- 

. i^ut only one with 

anemm. The puticnts. all of whom were still 
hvmg, had been employed in the same 
factory, Sochoky (quo,,^ , jj ^ j 
described the cond tion^ ryf i ^ 
which had given rise tos ,el , 
he justly attributed to the alDhr^"^’ 
the zinc sulphide collectinjr 

, '“J’"ecting at one point or. 
the mucosa and acting for a Ion- time. Mnrt- 
land, Conlon, and Knef (1925) 
an exliaustive report on the working condi- 
tions which gave ri^e to sncli disturbances. 
They a'so reported three cases. In one, the 
patient died with necrosis of tlie alveolar 
border of the mandible, ulceration and i”' 
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fection of the soft tissues — including the 
soft palate — severe anemia, and toxemia. At 
necropsy, all the organs and bones tested 
vdth an electrometer were found to contain 
an appreciable quantity of radio-active mat- 
ter. The second patient, who had progres- 
sive necrosis of the lower jaw and chronic, 
pernicious, leukopenic anemia, still lived. In 
the third patient slight necrosis of the jaw 
developed, but this healed. The expired air 
of the two last patients was found to contain 
a iheasurable quantity of radio-active sub- 
stance. 

Phemister (1926) reported four cases of 
sarcoma, in each of which from four to 
eight needles, each containing 12.5 mg. of 
radium, had been left in contact with bone 
in an aseptic field for from fifteen to twenty 
hours. Frequent roentgenograms were 
made during the ensuing twenty-two, forty- 
six, twenty-three, and two months, respec- 
tively. Distinct necrosis of bone was found, 
but the devitalized bone did not become de- 
tached as a sequestrum. In the second case, 
in which the course of events was watched 
over a period of forty-six months, the 
structural changes in the bone indicated re- 
placement of the dead bone by new bone. 

Ewing (1926) described three examples 
of radiation-osteitis. In one patient, a boy, 
aged sixteen years, a radium pack had been 
applied to the leg nine times in three months 
for endothelial myeloma of the tibia. Sub- 
sequently, radiodermatitis and recurring at- 
tacks of pain developed, and the leg was 
amputated one and a half years later. The 
bone was found to contain active tumor tis- 
sue, and the shaft was thickened at the 
expense of the marrow caA^ity. Microscopic 
inspection revealed viable tumor cells and 
zones of necrosis encased in dense fibrous 
tissue. The second patient had a giant-cell 
tumor of the distal end of the femur. After 
curettage of the groAvth a radium pack had 
been applied fifteen times; this led to 
necrosis of the skin and chronic osteitis 
which necessitated amputation. The third 


patient had an osteogenic sarcoma of the 
lower end of the femur, for which the part 
had been exposed to roentgen rays of short 
wave length eleven ' times in four months. 
Spontaneous fracture occurred later, and the 
extremity had to be amputated. The tumor 
was found largely destroyed, but the adja- 
cent normal portion of the shaft was de- 
A'italized and callus was absent. Ewing 
thought the rays acted chiefly on the bone 
cells rather than on the lamellae of the bones. 
Rahm (1927) described one case of 
necrosis of the body of the left half of the 
lower jaw resulting from irradiation follow- 
ing an operation for epithelioma of the 
lower lip. The patient had received four 
courses of treatment at intervals of one or 
two months; the rays had been made to 
converge' toward the region through three 
separate fields. The patient had been given 
another course of irradiation six months 
later, and two additional courses within 
four months. Edema and induration of the 
chin appeared two years later, and, on 
further irradiation, the face swelled, a high 
fever developed, an abscess formed and 
broke, and a fistula communicating with 
bone persisted. A roentgenologic examina- 
tion disclosed osteomyelitis, and a histologic 
examination showed inflammatory tissue. 

Hueck and Spiess (1929) analyzed a 
series of seventy-six cases of tuberculosis 
of bones and joints in patients less than 
twenty years of age, aaLo had been exposed 
to therapeutic irradiation. Fifteen did not 
show any noticeable disturbance of growth, 
but in sixty others definite inhibition of 
dcA'^elopment Avas found. An apparent in 
crease in groAvth Avas noted in only one 
case. The retardation in growth Avas at- 
tributed to the action of the tuberculous 
process on the epiphyses and to the inactiA 
ity of the patients and not to the roentgen 

rays. in-^oA 

St. George, Gettler, and Muller (1929; 

reported having exhumed, fiA’’e years after 
her death, the body of a young Avoman, age 
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Fig. 1. The right humerus 
March 23, 1924, showing tumor 
involving the upper third of the 
bone, with spontaneous fracture. 





Fig. 2. The right humerus May 
22, 1924, showing diminution in 
size of the tumor and increased 
density in the bone indicating re- 
pair. 



Fig. 3. The right humerus in 
abducted position October 20, 1924, 
showing further reduction in the 
size of the tumor and more ad- 
vanced repair of the bone. 


twenty-five years, who had previously work- 
ed for four years as a painter of luminous 
watch dials. Necrosis was found in the 
inferior maxilla, part of which was absent, 
and, also, in the superior maxilla. All the 
organs and bones tested gave electroscopic 
and photographic evidence of radio-activity. 
They mentioned another case of supposed 
necrosis of bone, but the diagnosis rested 
only on clinical and roentgenologic data. 
Finally, Martland and Humphries (1929) 
mentioned that, in fifteen patients whose 
death was attributed to radium mesothorium 
poisoning incurred while they were em- 
ployed in applying luminous paint to^ watch 
dials, radiation-osteitis, especially in the 
weight-bearing bones, was found, and in 
two osteogenic sarcoma had developed. T le 
diagnosis in one case was based on le 
histologic appearance of the tumor oun 
at necropsy, but In the other case on y on 
clinical data. 

I should like to supplement the foregoing 
evidence that sufficient doses of roentgen 
radium rays may cause serious injur) 
bone by recording the following 

A girl, aged nine years, registered _ 
Mayo Clinic, March 3, 1924 compta 
of swelling of the right arm. In Koveinber, 
1923, the child had injured the arm, ^ 


had swelled and become painful, but the 
parents had not paid any particular atten- 
tion to this until December, when a 
roentgenologic examination of the right 
humerus had led to a diagnosis of tubercu- 
losis or sarcoma. After the Holidays the 
swelling of the right arm had been station- 
ary and the pain had disappeared, except 
when the upper portion of tire arm had come 
in contact with' other objects. The child 
had had a tendency to avoid using the ex- 
tremity. Her previous history had been 
entirely negative. January 23, 1924, a 
specimen had been removed elsewhere, and 
the pathologist who examined the tissue had 
pronounced it small-cell sarcoma. 

A general clinical examination and 
roentgenograms of the right humerus led 
to confirmation of the diagnosis of small- 
cell sarcoma of tire upper third of the right 
humerus (Fig. 1). Moreover, microscopic 
examination of a section of the specimen 
previously removed revealed osteogenic 
sarcoma. Inspection of the roentgenograms 
showed that the tumor was complicated Iry 
spontaneous fracture of the bone. It was 
probably this fracture which liad given rise 
to the swelling and pain wliicli Iiad caused 
the parents to have the child examined. 

.1 .*,.1.1 Af-_ t.. 



Fig. 4 The right humerus January 23, 1925, show- 
ing continued regression o£ the tumor and progres- 
sive repair of the bone. 


treatment which gave any hope was either 
amputation of the right upper extremity at 
the shoulder or treatment by roentgen rays, 
they decided to try the latter. Before this 
was done, however, it w'as carefully ex- 
plained to them that the treatment by 
roentgen rays would have to be thorough 
and systematic and that, in all probability, 
this w^ould inhibit the growth of the ir- 
radiated bone and surrounding structures. 
On the parents’ assurance that, in their 
anxiety to sa\e the child's life, they were 
prepared to accept the risk, a course of 
roentgen-ray treatment was given between 
March 19 and 24, 1924, through seven 
separate fields The beam of rays in each 
case rvas concentrated on the upper half 
of the right humerus and shoulder. 

When the child returned, April 21, 1924, 
the skin over the upper part of the right 
arm and shoulder w'as faintly pigmented; 
otherwise, the child’s condition %vas about 



Fig. 5. The right humerus June 4, 1925, showing 
marked regression in the tumor and advanced repair 
of the bone. 


the same as before. A second course of 
treatment with rays generated at moderate 
voltage was given between April 22 and 24; 
the distribution of such treatment was pre- 
cisely the same as in the first instance. The 
child returned. May 21, in good general 
condition. All pain in the right arm had 
subsided, but the arm was still slightly 
larger than the left arm at the same level. 
A roentgenogram of the right humerus, 
made May 22, show^ed apparent improve- 
ment in the condition of the bone (Fig. 2). 
A third course of treatment with roentgen 
rays generated at moderate voltage was 
given May 22 and 23 through four fields 
only. The child was next seen July 21 , 
1924, when the parents reported that she 
tried to use the arm more than previously. 
Examination shouted the tumefaction m the 
right arm to have diminished considerably. 
July 22 and 23, 1924, a fourth and last 
course of treatment with roentgen rays of 
short w^ave length was given. Following 
this the condition of the arm improve 
steadily and a roentgenogram, made Octo- 
ber 20, 1924, show^ed considerable increase 
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in the density of the bone at the site of the fever was puzzling because, in spite of care- 
tumor and reduction in the circumference ful investigation, it could not be clearly ex- 
of tlie arm at this level (Fig. 3). At the plained, A roentgenographic examination of 
time it was uncertain whether such reduc- the right humerus, June 4, 1925, showed a 
tion in size was due to regression of the tu- steady increase in the density of the bone. 



Fig. 6. Appearance of the child November 22, 1926, showing interference 
with the growth of the right arm and right shoulder, both as to bones and 
muscles, and also the telangiectasis of the skin. 


mor or to atrophy from disuse. The child’s 
weight increased normally and she used the 
right arm more and more freely. The next 
roentgenographic examination was made 
January 23, 1925 (Fig. 4). This disclosed 
continued regression of the tumor and 
further increase in the density of the bone. 
The child was still unable to raise the arm 
above the level of the shoulder. By June 
4, 1925, the skin over the upper half of 
the right arm and right shoulder showed 
slight telangiectasis. The parents reported 
that, since her previous examination, the 
child had had six attacks characterized by 
severe headache, associated with nausea, 
vomiting, and sometimes fever. The fever 
had disappeared after the headaches had 
subsided. This gave rise to a suspicion of 
cerebral metastasis, but the presence of 


without evidence of malignant activity 
(Fig. 5). 

When the child returned, February 25, 
1926, the parents reported that the attacks 
of headache, which she had had previously, 
had not recurred since June, 1925. On ex- 
amination, obvious asymmetry of the two 
shoulders and of the upper portion of the 
two upper extremities indicated inhibition 
of growth, not only in the right humerus, 
but also in the muscles around the right 
shoulder. Telangiectasis of the skin had 
increased. So far as the tumor in the 
humerus was concerned, no evidence of 
malignant activity, but rather clear evidence 
of continued repair, was found. In Novem- 
ber, 1926, retardation of growth of the 
right arm and atrophy of the muscles 
around the right shoulder were still more 
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Fig. 7. The right humerus No\ ember 22, 1926, 
sho%\ing still greater regression of the tumor and 
more ad\ anted repair of the bone, but such repair 
IS not tending to restore the normal textural lines 
This probably indicates that the reparative process 
has been modified by the action of the rajs 


evident, as the corresponding parts on the 
opposite side had continued to grow at a 
normal rate (Fig. 6). The child was otlier- 
uise healthy and her mother said that she 
uas becoming more and more active. The 
condition of the upper third of the right 
humerus had improved steadily, but a 
roentgenographic examination, November 
22, 1926, made it clear that the reparative 
process in the bone was peculiar in that the 
depo ition of new bone did not seem to be 
taking place in such a way as to give it a 
normal appearance. Even then it appeared 
probable that the reparative process had 
been modified by irradiation, which un- 
doubtedh had destroyed many bone cells 
and thus led to abnormal repair (Fig. 7). 
\\ hen the child v as seen again, in Decem- 
ber, 1927, the condition of the right 
humerus uas still improving and there was 
no evidence of malignant activit}'. The dif- 
ference in growth between the right and 
left upper extremities and the muscular 
atroplw around tlie right shoulder were 



Fig. 8 The right humerus June 14, 1929, showing 
arrest of tumor and continued abnormal repair of 
the bone. 


still greater. Up to this time the parents 
had been advised to prevent the child from 
using the right arm too much, but they w'ere 
now' adj'ised to allow' her to exercise the arm 
more freel)'. 

Another examination in June, 1928, 
show'ed that the condition of the right 
humerus had contimted to improve, and the 
child’s mother reported that she had been 
active during the pre\ ious school year. The 
improvement in the condition of the right 
humerus and in the general health of the 
child continued steadil)*. She gradually in 
creased her physical activities and e% en 
undertook sw'imming and tennis, in spite o 
the muscular atrophy. When she vas 
examined, in June, 1929, her condition was 
satisfactory in ever}' way (Fig. 8). 

COMMEXT 

This case is interesting in that it shows 
clearlv that irradiation of the rapidly gfO" 
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ing bone of a nine-year-old child can retard 
its growth or permanently injure it accord- 
ing to the total dose of irradiation, but it 
also shows that the growth of the muscles 
and other structures irradiated may also be 
greatly impeded. Besides this, it is clear 
that while irradiation has caused the malig- 
nant tumor in the bone to retrogress, and 
although such retrogression appears to be 
complete, yet the reparative efforts of the 
bone have been modified considerably by ir- 
radiation. 
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DISCUSSION 

Dr. Francis Carter Wood (New York 
City) ; I can add cases that are similar to 
those recorded by Dr. Desjardins. For ex- 
ample, a boy of about eight years of age, 
who developed a Kaposi sarcoma on the 
forearm, was given heavy radiation. The 
boy, now about fourteen, is apparently well 
but his left arm, the site of the radiation, is 
shrunken, the bones are shorter and smaller 
and the muscles of the forearm are distinct- 
ly atrophied. I have assumed that the ra- 
diation of the epiphyses has checked the nor- 
mal bone growth. 

Dr. a. U. Desjardins (closing) : I did 
not report this case with the idea of scaring 
any one from treating bone tumors — rjuite 
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the contrar)’^ ; but it was important to bring 
to the attention of every one the possibility 
of retardation of growth and to make this 
better known than it now seems to be. An- 
other point which I might mention in this 
connection is that many bone tumors, re- 
gardless of their character, are being treated 
in much the same way, and this also is a bad 
thing. The fact that growth can be retarded 
should make us more careful to this extent, 
that we should individualize varieties of 
bone tumors and give each variety a dose suf- 
ficient to deal with it without going too far. 
For instance, giant-cell tumors require onl}^ 


small doses of rays of medium wave length 
— it is easy to over-treat such a tumor and 
obtain inferior results ; whereas, if it is not 
over-treated, excellent results ma)'^ be ob- 
tained. With osteogenic tumors, on the 
other hand, we must take no chances and 
treat them with less regard for other fac- 
tors. If the possibility of retarded growth 
is understood and the parents informed be- 
forehand, they generally will accept the risk. 
The)’’ will usually accept such risk even if 
they are not told beforehand, but they may 
seriously object later if they have not been 
told. 



TREATMENT OF MALIGNANT TUMOl^S OF THl' J-N'I- Avn 

ORBIT BY RADIATION ^ ^ 

By FREDERICK HASE RODENBAUGH. San Fkancisco 


T he tissues of the eye and adnexa are 
of such variety in origin and struc- 
ture that almost every known type 
of tumor has been found in these parts, 
either primary, through direct extension, or 
metastatic. In this survey are summarized 
those types which have been treated with 
radiotherap)’', the results being compared 
with other methods of treatment as to con- 
servation of normal tissue and permanency 
of cure. Obviously, many types of tumors 
have not received radiation therap)'^ because 
of well-established surgical procedures, with 
favorable end-results, and in instances in 
which conservative methods are of little im- 
portance; for example, pigmented tumors 
of the choroid, with loss of vision from the 
tumor'and rare local recurrence. 

There are essential technical differences 
in the use of radiotherapy in malignant 
growths of the eye or orbit, as compared 
with other structures of the body in which 
these agents are in widespread use. The 
problem of dosage is most important. Ra- 
diotherapy, in the average case of neoplasm, 
is not conservative, and a maximum amount 
of fibrosis in the surrounding tissues is not 
harmful, but the reverse is true in lesions 
of the eye. Here a maximum conservation 
of normal tissue is essential. The lesions 
are, as a rule, well localized, and extreme 
conservation of the normal structures is of 
paramount importance. 

The ophthalmologist and the radiologist 
have, of necessity, had a limited experience 
in these cases, with few opportunities to 
study the comparative effect of various com- 
binations of radiotherapy with variable in- 
tensities and dosage, because of the compar- 
ative rarity of such lesions. 


A general consideration of the pbvciral 
fade s ,n Iho treatment of tins p on,, 

S cm to mcltcalc ftat there is a plaee for 

all yanations of r.atliotherapy—thc use of 
nnfiltered radiun, or X-r.,y for snperllcia 
intense reactions and heavily filtered r-ulfi 
or X-ray for deep-seated lesions, the clioi« 
of agent being dependent on the extenf Ti 
location of the lesion. ' ^ 

. choice, in our opinion 

IS radium, because of the ease of nnnr ’ 

and accuracy in measurement of doSef 

In corneal, scleral, and superficial if- 
of the lids the technic, in general L 
lows: The use of from 25 to 50 ini f 
filtered radium to produce an intense su' 
perficial reaction, with a minimuna , 
dose. Such a technic assures a maxim^^ 
conservation of normal tissue, and fte ^ 
pheators can be held in position and 1 
served during treatment, two to ten ml . 
being the average dose. 'nutes 

In the more deep-seated growths be. •, 
filtered local or general orbital rad'iatioT 
used and can be given with X-ray or radium 
The choice of agent is not so important 
radium has been our personal preferen.’ A 
the smaller lesions. 

The biological effects are apparently th 
same with X-ray or radium, the choice of 
agent depending on physical factors rathe 
than biological. There is, however, sorne 
evidence to indicate that the end-results of 
some reported failures might have been im 
proved with the use of divided doses to sat- 
uration, allowing sufficient time for regres- 
sion before continuing treatment. With this 
technic the reaction is reduced to a mini- 
mum. The therapeutic response of similar 
neoplasms, so treated in other parts of the 
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body, is encouraging, and similar methods 
can be used to advantage on the structures 
in the orbit. 

The control of radiation reactions of a 
neoplasm in the structures of tlie eye — cells 
undergoing involution from radiation — as 
pointed out by Poleff ( 1 ) , can be observed 
by the ophthalmologist with instruments of 
precision, and offers a fertile field for inves- 
tigation of the minute microscopic changes 
occurring in life. This is best demonstrated 
in the cornea by frequent observations of 
the changes in carcinoma cells following ra- 
diation treatment. No other structures per- 
mit this observation of human carcinoma 
cells ill vivo, and such observations obviate 
the necessity for massive doses to large 
areas, when individual masses of cells may 
be treated as units. 

The structures of the orbit for this sur- 
vey may be roughly divided into three 
groups: (1) Epibulbar group, comprising 
the cornea, sclera, and ocular conjunctiva; 
(2) intra-ocular group; (3) the adnexa, in- 
cluding the lids, conjunctiva, and lacrimal 
glands. 

EPIBULBAR TUMORS 

In the first group (epibulbar tumors), the 
most common malignant tumor of the con- 
junctiva is the epithelioma, which most often 
takes its origin at the limbus. As elsewhere 
in the body, it is most common where types 
of epithelium change, or as part of a consti- 
tutional disease such as xeroderma pigmen- 
tosum. It is usually of a basal or mixed 
basal and squamous cell type, tending to 
slow erosion through the sclera, causing lo- 
cal destruction but seldom metastasizing. 
The growth, however, may occur on any 
part of the conjunctiva though rarely on the 
cornea, and tends to grow in the path of 
least resistance, outwards, assuming poly- 
poid forms. The invasion of the sclera is, 
as a rule, late in the disease, and such tumors 
yield the most brilliant results to radiother- 


apy. They are ideally adapted to intense, 
sharply localized radium reactions with a 
minimum depth dose, as illustrated by Case 
No. 1, and should receive radiation as a pri- 
mary therapeutic agent. 

Case No. 1. Mr. M., age 62 years. Had 
enucleation of right eye many years previous 
to present examination, following injury. 
The duration of the lesion on the left eye is 
indefinite. The growth on the cornea had 
been present for several months, with grad- 
ual increase in size, until the patient con- 
sulted a physician because of irritation and 
inability to close the lids. Examination 
showed a papillomatous growth involving 
the outer half of the cornea, the center of 
the mass over the corneoscleral junction. 
The growth was irregular in shape, about 2 
cm. in diameter and 1 cm. thick, the inferior 
border being thicker than the other portions 
of the tumor. 

Treatment: Tumor divided into five areas 
to permit even distribution of radiation, the 
areas being determined by relative thickness 
of tumor. 

Technic: Twenty-five mg. of radium sul- 
phate in a glass tube, no filtration, held in 
place, the position of the tube observed dur- 
ing treatment. Exposure time: five to ten 
minutes to each area, varied as to the thick- 
ness of the tumor. This dose previously 
had been calculated by experiment for an in- 
tense superficial reaction. The entire field 
was covered at the first treatment (five 
areas) ; subsequent treatments in ten days. 
The progress of the treatment was observed 
under magnification and subsequent treat- 
ment was based on the appearance of cellu- 
lar reaction. The clinical course showed a 
slight reaction from treatment, no ulcera- 
tion; complete regression occurred in two 
months. Two years later, the patient was 
clinically -well. 

This case illustrates the relatively sma 
amount of radium necessary to produce m- 
A^olution of carcinoma cells with a minimum 
amount of fibrosis in adjacent structures, a 
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Fig. Case No. 1. Carcinoma of conjunc- Fig. 1-F. Same case, showing results of in- 
tiva at limbus ; average type. tense unfilterecl radium therapy in divided doses. 

Photograph taken two years after Figure 1-A. 


most essential point in this case because of 
the previous accident to the right eye. 

Sarcoma of the conjunctiva is uncommon 
and has no predilection for any special type. 
The pigmented form will be discussed later. 
In the cornea, sarcoma has been treated with 
successful results by the use of radium, 
analogous to the response of sarcoma to ra- 
diation therap)^ in otlier structures, and is 
illustrated by Case No. 2, using intense lo- 
calized unfiltered radium with a minimum 
depth dose. 

Case No. 2. D. G., Chinese, age 59 years. 
Duration of the lesion was approximately 
six months, though the patient was not defi- 
nite as to the exact time of its appearance. 
He consulted an ophthalmologist when A-i- 
sion was impaired. The present examina- 
tion shows a smooth, elevated, Avhite neo- 


plasm about 10 mm. in diameter and 5 mm. 
thick, on the inner half of the left cornea, 
with a superficial invasion of the cornea. 
The borders of the growth are smooth. 

Diagnosis: Sarcoma. 

Treatment: The lesion was dirdded into 
three areas, to permit of even distribution of 
the radiation, using 25 mg. of unfiltered ra- 
dium, held in position during treatment. 
The center of the mass received nine min- 
utes on the first treatment, eight subsequent 
treatments of five minutes each over A'arious 
areas of the most active remaining portion 
of the tumor, the area to be treated being 
selected after observation under magnifica- 
tion. 

Ten montlis later the lesion had entire!}’ 
disappeared, without a scar. Four years 
later there had been no recurrence. 
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Fig. 2-A. Case No. 2. Sarcoma of cornea. 



Fig. 2-B. Same case, showmg results of intense 
unfiltered radium therapy in ^yided doses. Fhoto- 
<rranh taken two years after Figure i-A. 


Case No. 2 illustrates the results of di- 
vided dosage over a long period, with maxi- 
mum conservation of tissue. 

Melanosis oculi is a congenital condition, 
marked by focal or diffuse excessive pig- 
mentation of choroid, iris, or conjunctiva, 
the ocular counterpart of the cutaneous 
nevus. Pigmented spots may also appear in 
tlie eyelids and over the skin of the face. 
Doherty (7) finds that 29 per cent of the 
cases ei-entually develop malignant mel- 
anoma. 

In the conjunctiva, pigment spots appear 
at birth or later and may remain unchanged 
throughout life or become the source of ma- 
lignant tumors. Parsons describes them as 
of epithelial origin, reproducing the picture 
of cutaneous pigmented moles. There are 
epithelial hyperplasias, shallow extensions 
into the deeper tissues, and the appearance 
of chrnmatophores. The lesions may grad- 
ually extend over the conjunctiva and eye- 
u>l, and, when incompletely removed, may 
he followed by the usual widespread dis- 
semination through the blood vessels. Ew- 
ing has followed one congenital case for ten 
years, which gradually extended, was twice 
excised, and eventually became dissemi- 
nated. Case No. 3 illustrates the type of 


response of the plaques of pigmented tumors 
on the conjunctiva and cornea to radium, 
with intense unfiltered radium therapy, fol 
lowed by regression of the growths. 

Case No. 3. H., age 64 years. The past 
history reveals that thirty years ago 
tient first noticed pigmentation in the rigi 
eye, probably on the conjunctiva. For toe 
past fifteen years he has noticed steady in- 
crease in the pigmentation of the sclera con 
junctiva, until two years ago when a marked 
increase took place, with invasion oi me 
cornea and formation of the ner i o 


Diijunctiva on both lids. 

Examination showed multiple nevi 
oth lids, with patchy pigmentation of tn 
cular conjunctiva. There was an irregu- 
ir, superficial infiltration of the upper 
rs of the cornea on the superior border, 
le growth being smooth and s ig 
ated, with considerable pigmentation, 
ical removal and histological , 

f the larger nevi of the lids showed 

notic sarcoma. , 

Unfiltered radium treatment was usee 
he superficial fiat pigmented plaques on ^ 
ids, with prompt involution of the g 
Lleven areas of pigmentation on the Uds a 
onjunctiva were treated over a pen 
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three years. At the present time there is a 
small area of pig'mentation on the scleral 
conjunctiva which has developed recently. 

The most interesting phase of this case — 
the conjunctival growths and the corneal in- 
filtration — responded to one treatment of 
unfiltered radium, with complete regression 
of the infiltration in three months and res- 
toration of vision. There were a few recur- 
rences, but in this instance they responded 
quickly to treatment. Conservation of vi- 
sion was most important to this patient, as 
there is marked impairment of vision in the 
other eye. 

This case further illustrates the prompt 
response to an intense radium reaction lo- 
cally applied to the tumor, with minimum 
damage to the normal cells. However, such 
cases should be kept under observation and 
the recurrences promptly treated. 

Other varieties of malignant tumors com- 
prise angiofibroma, hemangioma, lymphoma, 
and lymphangioma, and are susceptible to 
treatment by radiation therapy with proper 
technic, the results being comparable to the 
response to treatment of similar lesions in 
other structures. 

Of the benign and borderline types, the 
fibroma, papilloma, granuloma, and nevus, 
owing to their histological structure, have 
been treated with radiation therapy with 
success, the technic and dosage depending on 
the size and location of the growth. Case 
No. 4 illustrates results of radium therapy 
in a severe type of granuloma. 

Case No. 4. B. L., age 6 years. Multiple 
granulomas of the conjunctiva. Three pre- 
vious operations for removal have been fol- 
lowed by prompt recurrence. The present 
examination shows multiple large peduncu- 
lated masses at the outer and the inner can- 
thus of the left eye. Treatment : Twenty- 
five mg. unfiltered radium, held in position 
at the base of granuloma for four minutes. 
No recurrence of growths three years later. 


INTRA-OCULAR TUMORS 

In the second group (intra-ocular tumors) , 
the most frequent and malignant arc the 
melanomas or melanosarcomas, which have 
a variety of histological forms but a uni- 
formly high degree of malignancy. They 
occur in the choroid, iris, and ciliary body. 
The response of this group to radiation has 
Amried. In general, they have been most re- 
sistant, and the number of cases of primary 
lesions receiving treatment has been limited. 
The high percentage of primary cures follow- 
ing surgical removal (60-80 per cent), and 
the infrequent local recurrence, in most in- 
stances has precluded the use of radiation 
therapy. Conservative treatments are of 
only relative importance, as tliese growths 
have usually already destroyed vision when 
seen by the radiologist. 

There are, however, cases of local tumors 
of the iris and ciliary body that, clinically, 
resemble the non-pigmented form of sar- 
coma. These have responded to radiation 
without recurrence of the lesion. One such 
case has been observed by the writer after a 
five-year period, but the diagnosis is, of 
course, questionable, because histological 
studies are not possible when conservative 
treatment is used. 

Tavo similar pigmented lesions of the iris 
have shown no response to radiation therapy 
in average doses. Large doses are not indi- 
cated, as there is definite evidence to show 
that massive radiation produces permanent 
changes in the lens, and such changes Avould 
not increase the functional results as com- 
pared Avith surgical methods. 

Glioma of the retina is a rare type of spe- 
cific tumor groAvth and is favorably influ- 
enced by radiation, but tlie regression is 
usually only temporary. 

A summary of the effects of radiation on 
intra-ocular tumors leaves much to be de- 
sired, but the disappearance of tumors of 
the iris and ciliary body, of doubtful nature, 
should indicate that such tumors be radiated 



Fig. I. Device for the reduction of fractures with key to references. (A) Arcuate track along wh^h R -j 

(B) Center peg for crotch or axilla. (C) Set screw which fixes “D” at any place along track. (D) Base t's.’iSru 

as not to obscure hip and shoulder fractures). (E) Socket at head of table into which wrist 


fits. (F) Cuff fot wtist 


extremity. 



Fig. 3. A n t e r o 
posterior view of bi 
plane screen, showing 
fragments apparently 
approximated, while 
lateral view shows 
posterior displace- 
ment. 


ADVANTAGES 

Simplifies your fracture problems. 

Eliminates guess-work. You can set 
fractures under fluoroscopic vision. 

Converts your radiographic table into a 
ficient X-ray fracture table. 

Saves energy— saves space— saves time. 

Saves unnecessary handling 
reducing fracwre, apply^S 
radiographs all on tne X-ray tame;. 

Provides extension in X-ray room, opet 
room, or fracture room. 

Portability, Adaptability, 

ficiency are the outstanding features 

apparatus. 

The non-aluminum parts are made ir 
nickel or chromium nnisfi. 

IF D E S I E E D, DEVI^CE WILL 
SHIPPED ON thirty DAY TRI 

Literature sent on request. 

dealer, or write 415 Metropolitan BWg 

Louis, Mo. 
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McCutchen Portable X-Ray Fracture Device 



fluoroscopic screen is used in conjunction 


ay apparatus. 


Advertisements 

of none other than strictly reliable firms 
are knowingly accepted for this publication 

You are safe in dealing with advertisers in 

RADIOLOGY 

They Merit Your Patronage 
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VIO STEROL 

in Oil 100 D, Abbott, 

A Convenient, Potent Source of Vitamin D, 

The Vitamin D requirements of the body may be supplied either by 
the direct action of sunlight or of artificial ultra-violet irradiation 
on the body, or through the administration of Irradiated Ergosteirol 
(Viosterol in Oil loo D, Abbott). The use of Viosterol, Abbott, as 
a supplement to ultra-violet irradiation has the following advantages; 

(i) Easy to give and take. 

(i) The dose is but 5 to 10 drops per day. 

(3) Specific rapid action. 

(4) Always available. 

VIOSTEROL IN RADIATION SICKNESS 

L. A. Smith (American Journal of Roentgenology, Oct. 192.5) has 
shown that Irradiated Ergosterol is of great value in the preven- 
tion and treatment of radiation sickness, Jorstad and Ernst have 
even more recently demonstrated with experimental animals that 
the tolerated dose of x-rays is increased by the ingestion of Vita- 
mins A and D, 

Viosterol in Oil 100 D, Abbott, is also indicated in the 
treatment of rickets, tetany, osteomalacia or wherever 
there is faulty calcium and phosphorus metabolism. 

Supplied in 5 cc. and 50 cc. bottles (with a convenient dropper) to 
the medical profession only, or on physician’s prescription. 

(X&fe'dtt 

LABORATORIES 


North Chicago, Illinois 

NEW YORK SAN FRANCISCO ST. LOUIS 

TORONTO 


SEATTLE LOS ANGELES 

BOMBAY 





SINUS VISUALIZATION 


SINUS VISUALIZATION 

Low viscosity and correct 
radiopacity insure: 

(1) Ease and complete- 
ness of filling. 

(2) Maximum of deline- 
ation. 

(3) Rapidity of drainage. 




INTRA-UTEKINE STUDIES 


PYELOGRAPHY 

(1) The high radiopacity of Brominol Light as compared %vith sodium 
iodide solutions results 


in pyelograms of strik- 
ing clarity. 

(2) Being an inert, 
non-ionized, non-irri- 
tant oil, Brominol Light 
causes no irritation or 
reactions. 



PYELOGRAPHY 


INTRA- 
UTERINE STUDIES 
Brominol Light 
makes possible ‘ deline- 
ation of the uterine 
shadow and the deter- 
mination of tubal pat- 
ency without recourse 
to high pressures. 



(XMrdtt 

LAB ORATORIES 



NORTH CHICAGO, ILLINOIS, U. S. A. 


NEW YORK ST. LOUIS SE.ATTLE SAN FRANCISCO LOS ANGELES 

TORONTO WATFORD, HERTS, ENGLAND BOMBAY 
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XATIOKAL ilEDIClNAL PRODUCTS 


TETRADOL EMULSION 

(Reg- V.S.Pal.Ojr.) 

can now be taken in plain water for 
oral administration in cholecystography 


"^TOW ph^^sicians and hospitals can be as- 
^ sured the dose will be properly taken since 
water jis as satisfactory as grape juice. 


Tetradol Emulsion (National) has 6 advantages: 



1. It ,is administered in one dose. 

2. There is a marked diminution of nausea 

and unpleasant reaction. 

3. Only plain vrater is necessarj’ for dose. 

4. It is stable and does notdeteriorate if kept 

sealed. 

5. It is grape flavored, grape colored, and 

sweetened with saccharine, applicable 
to diabetics. 

6. It is the most palatable preparation avail- 

able. 


Tetradol Emulsion is marketed only in single dose containers, each bottle 
containing 4 grams of dye* 

Obtainable direct or from your X-Ray supply bouse. 


Literature and instructions for u^e will be supplied on request 


PHARMACEUTICAL LABORATORIES 

National Aniline ^ Chemical Go., Inc. 

40 Rector Street - New York, N. Y. 
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Triplex 

Efficient and economical 
hr Horizontal Bucky-Radiography 
and Vertical Fluoroscopy 

A S auxiliary equipment in the Roent- 
>. genologist's Laboratory and in the 
Hospital X-Ray Department, the diagnos- 
tic capacity of the TripleX will relieve 
major equipment of routine work and re- 
lease it for more highly specialized uses. 

To the small Hospital and Clinic it offers 
an inexpensive but highly efficient X-Ray 
plant. 

To the general practitioner and his patient 
it brings all the advantages of routine 
office Roentgen examination. It is com- 
pact — self-contained — requires no aerial 

system — is simple to operate and can be 
installed, complete, at a price which is 
surprisingly attractive. 



AMERICAN X-RAY CORPORATION, 

703 West Lake Street, Chicago, U. o. A, 
Gentlemen: Please send me — without obligation 
to myself— literature illustrating and describing 
the TripleX Unit for Bucky-Radiography and 
Vertical Fluoroscopy. 


Doctor. 


Office. 


City. 


-Stare 
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I-X STAYS UP 


I-X STAYS UT IT STAYS UP 


I-X BARIUM MEAL 

in one 3 'ear — ^in^the hands of representative American and Canadian Roentgen- 
ologists — has proved beyond question the truth of the foUoving claims : 

1. Practically perfect suspension — ^Ask your dealer for comparative dem- 
onstration against any other barium meal preparation on the market. 

2. PalatabilitA'. 

3. Elimination of constipation caused by taking barimn sulphate inter- 
nally. 

Write for sample package 

The Industrial X-Ray Research Laboratories 

3974-76 Olive Street 
St. Louis, Mo. 

I-X BARIUjM i\'IEAL may be pmchased from yoiu' regtdar X-ray supply dealer 



J^ok for the Silv'cri/ Package 

shad 

.-produces (jOod Sh 

in 

Cholecijstoc]rapht| ■ 


Each bottle 
contains one dose 


An improved form of orally administering sodium -tetraiodophenolphthalein. 
Preferred by roentgenologists of tbis and other countries because it is easy to -take 
and is attended bt* a minimum of reactions. 

Shadocol is an original product. Simply mix it v-dth water and stir until white. 

LiltraUire sent upon request. 

DAVIES, ROSE & CO., Ltd. 

Manufacturing Chemists, Boston, IMass., U. S. A. 
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NOW, 

Standard “K-Special” 

Announcing a new high powered radiographic and fluoro- 
scopic x-ray machine, capable of producing the finest radio- 
raphic results, yet so small that it may be readily “wall 
mounted ” 

The power delivered by this machine is in excess of 100 
MA. at 100 Peak Kilovolts. 







The x-ray output from tubes energized by this power plant 
is exceptionally high as shown by both radiographic and 
ionization methods. 

For fluoroscopy and therapy its patented limited capacity 
safety winding gives safety. Thru the use of this winding 
electrical danger to patient and operator is minimized and 
x-ray tube life prolonged. 

WRITE FOR BULLETIN AND PRICES 

STANDARD X-RAY CO. 

1932 N. Burling St., CHICAGO, ILL. 

Makers of 

■■limited capacity safety TRANSFORMERS" 
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Distributed by 49 Victor Supply Depots 

“RESULTS” 

Your x-ray laboratory represents 
an investment of considerable 
value ... to this must be added 
your own time and that of your 
assistants . . . consider too that 
the success of this investment 
depends much upon the film you 
use. Why not select the best? 


GENERAL @ ELECTRIC 
X'RAY CORiPORATION 

Supply Department 

2012 laclcioa Boulevard Chlcaco,IlL,U.S. A. 
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NOTICE 


THE RADIOLOGICAL SOCIETY 


offers 


SLIGHTLY USED 

COOPER-HEWITT LAMP OUTFITS 

FOR 110 VOLT A.C. 
at the following prices 

24 Complete Lamps for S300.00 

12 Complete Lamps for 175.00 

6 Complete Lamps for 95.00 

3 Complete Lamps for 50.00 

1 Complete Lamp for 17.50 

25 Transformer Starter units (onty) for 140.00 
Transformer Starter units (onlv) each 7.00 


Packing and Transportation from Chicago 
to be paid by purchaser. 

Draft for full amount to accompany order 


— Apply 


Dr. Paul F. Titterington 

Custodian of Propertj' 

212 Metropolitan Building 
Saint Louis 


Dr. I. S. Trostler 

Secretarj'-Treasurer 

812 Marshall Field Annex 
Chicago 
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Quadrex Control Panel, 
V)ith Chronc.r Time 
Switch 


(La Cluoncx f inung and 
Brcahtng Mcclumism 


M ()])MRX rocntg-cnolo^y dcniancK speed 
in radiographing- main body parts lie 
cause speed is tlie only means of over- 
coming lack of detail due to llie natural nune- 
ment oi organs, d'his is ])articnlarly true in cardiac 
le!eradiogra])hy. examination of the ga^tro-in- 
tostinal tract, and in cholecystography, and also 
in general radiography of children and neurotic 
patients, where immobilization is difficult. 

The W'appler Quadrex, because of its enormous 
u.soful radiographic output obtained with negli- 
gii)ie voltage drop, makes possible exposure of 
moving organs at speeds hitherto considered im- 
possible. 

A New Timing and Breaking Mechanism 
'I'o utilize this remarkable apparatus to its utmost capac- 
ity, a new type of liming and breaking mechanism — the 
Clironcx — has been developed in the Wappler Research 
Laboratories. It makes possible the breaking of several 
luindred amperes without the least arcing at the making 
or breaking of contact which occurs at the “nowoltage” 
part of the alternating current cycle. It permits expo- 

sures of as fast as one impulse 
— 1/120 of a second — and its 
range is up to Rf of a second. 

Scud for Bulletin lOP-A, describ- 
* iug the Wappler Quadrex Appa- 

J rat us and Clironcx Timer. 


-fArr.'-iu 


Qoadrer Transformer 


The time switch for the 
selection of exposure 
time is convenienth' lo- 
eated at the top of the 
Quadrex control panel 
^ud remotely controls 
Ihe timing and breaking 
mechanism, which may 
e located wherever con- 
venient. 


WAPPLER 
ELECTRIC 
COMPANY, Inc. 

General Offices and Factory 

Long Island City, N. Y. 

Show Roorrit 

173 East 87th Street, New York City 


jirfrtnrrtl- 
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Radiological Technicians having proper qualifications and complying with the 
requirements of the Registry Board may be registered in 


The American Registry 
of Radiological 
T echnicians 


The value of such registration in helping to maintain or improve the standards 
of this vocation is apparent. It has many other advantages to the Radiologist 
as well as to the Technician. 

PERSONNEL OF THE REGISTRY BOARD 

The Registry is under control of the following Radiologists : 

President — Dr. L. R. Sante . - _ _ . Saint Louis, Missouri 

For the Radiological Society of North America 

Vice President — ^Dk. Robert Arens - _ _ _ Chicago, Illinois 

For the Radiological Society of North America 

Secretary — Dr. Byron H. Jackson _ _ - Scranton, Pennsylvania 

For the Radiological Society of North America 

Examiner — Mr. Ed. C. Jerman ------ Chicago, Illinois 

For the American Association of Radiological Technicians 

All communications should be sent to J. R. Bruce, Executive Secretary, 

2429 University Avenue, Saint Paul, Minnesota 
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Three Books Treating Subjects of Interest 
to the Roentgenologist 

C h olecy stogr ap hy 


GALL BLADDER DISEASE 

by David S. Beilin, M. D. 

CONCISENESS Brief text profusely illustrated uutli radiograph productions tells 
the story of interpretation and diagnosis at the first reading. 

PROCEDURE It not only contains a wealth of diagnostic material, but also gives a 
step-by-step procedure which includes all of the technical factors involved. 

ILLUSTRATIONS The 125 radiograph illustrations are not reversed. They appear 
just as you see them in your own shadow box. 

TEXT This work is written in "text" form. It is not just another book to read, 
but one to keep always on hand as a reference. Cloth, S6.00. 


X-Ray Technic 


MODERN X-RAY TECHNIC 

by Ed. C. Jerman, D. Sc. 

MODERN X-RAY TECHNIC gives simple answers to technical x-ray problems 
based on years of experience by an x-ray pioneer. 

STUDY OF THIS BOOK makes the work easier and the radiographs of greater 
diagnostic value. 260 pages — 100 illustrations. (Also ’available in Spanish.) 

Cloth $5.50. Flexible Black Leather $7.50. 


Diathermy 


DIATHERMY IN THE TREATMENT OF 
GENITO-URINARY DISEASES 
by Corbus and O’ Conor 

NEW REVISED EDITION gives information concerning the simplification and 
standardization of technic, and complete data upon final results obtained by the 
authors, who are pioneers in this work, in the United States. In the words of a 
reviewer, “The work is a valuable contribution to the literature of genito-urinary 
therapeutics” and “contains all the essential information which should be requisite to 
any urologist who desires to be fuUy acquainted with diathermy.” 

200 pages— 33 illustrations. Cloth Binding $5.00. 


—ORDER BLANK— 


2429 University Avc, THE BRUCE PUBLISHING COMPANY Saint Paul, Minnesota 


Please send me 


the books checked Xt 


Beilin, $6.00 O; 

Corbus and O'Conor, $5.00; 


D 


Jerman, S 

$7.50 □ 


Name . 
Street, 


City. 



